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THE USE OF IODINE AND CHLORMADINONE ACETATE TO 
SUPPRESS SEXUAL MATURITY IN CHICKENS 
INTRODUCTION 
Researchers, for several years, have tried various 
methods of retarding the onset of egg production 1n chick­
ens. Some reports have shown that a delay in sexual matur­
ity 1s beneficial. When comparing restricted pullets to 
unrestricted control groups, these reports reveal economic 
advantages of restriction in that restricted pullets have 
lower total feed costs, improved egg size, improved total 
egg production and a lower percentage of mortality during 
the production cycle. Other research has accomplished re­
striction with no resulting advantages. These discrepancies 
may be due, in part, to inaccurate means by which the re­
sults of restriction have been measured. 
Confinement rearing of replacement stock offers a 
greater chance for altering the growing environment than 
was possible when pullets were reared outdoors under range 
conditions. A review is made of several methods of retard­
ing sexual maturity in chickens. Studies were conducted 
using iodine in the form of potassium iodide and chlorma­
dinone acetate. Resulting data were analyzed to test the 
effectiveness of these compounds in suppressing sexual 
maturity when fed to egg-type pullets. 
2 
LITERATURE REVIEW 
Light Restriction. 
In studying the influence of light on egg production, 
Whetham (1933) concluded that laying hens were affected by 
changes in photoper1od rather than from a certain quantity 
of light each day. More recently, Morris and Fox (1960) 
started light treatments on young chickens. After receiving 
continuous light for the first week, treated groups had 
their daylength reduced by 35 minutes per day each week 
until production age was reached. Control groups_received 
natural light which increased from 8 to 14½ hours per day 
during the treatment period. As a result of the decline in 
light duration, egg production started 24 days later in the 
restricted groups. During the subsequent production cycle, 
treated groups produced larger_ eggs which had a greater 
average value of 2t ¢ more per dozen. 
Sexual maturity in chickens is defined as the age at 
which the first egg is laid. Exper1�ental measurements of 
sexual maturity are made either 1n terms of age at first 
egg or age at which egg production reaches 50%. 
Early sexual maturity was induced by light stimulation 
1n work by Shutze tl !l• (196J). Additional light was detri­
mental to subsequent egg production. This was in agreement 
with similar work by Smith and Noles (1963). Their data 
showed that pullets raised under a step-down lighting regime 
J 
had higher annual production and a larger average egg size 
as compared to controls. 
In 1965, Lillie and Denton exposed pullets to six hours 
of illumination per day starting at ages of O, 12, 16 and 
18 weeks. At housing time these pullets weighed less and 
the age at first egg was delayed from 6 to JO days compared 
to controls reared on 14 hours of light. These workers 
found no advantages 1n the performance of the chickens as 
a result of light restriction. 
Harrison tl �- (1965} studied the effects of various 
lengths of illumination when applied to 16-week-old pullets. 
Groups exposed to 14 hours of light each day reached 50% 
production at 26 weeks. Ten hours of light delayed 50% 
production until 29 weeks, while six and eight hours sup­
pressed production even more, so that the 50% rate was not 
reached until )2 weeks. Under these conditions, unrestrict­
ed pullets reached a peak rate of lay earlier in the pro­
duction cycle than restricted groups. The restricted 
groups maintained a high rate of production after reaching 
their peak while production in the earlier-maturing groups 
decreased after the maximum rate of lay had been obtained. 
Shutze tl !l• (1 96J) suggested that pullets should 
receive less than 12 hours of continuous light per day at 
16 weeks of age, in order that the onset of egg production 
could be delayed to the maximum extent possible. In this 
research, comparisons were made between two decreasing 
lighting schedules, 22 hours per day at hatching to 16 
hours per day at 20 weeks of age and 16 hours at hatching 
to 9 hours at 20 weeks. 
4 
Harrison !,l !!• (1969b) altered the pattern of produc­
tion with increases in photoperiod at various ages. Total 
egg production was not changed by light treatments. How­
ever, early-maturing pullets produced smaller eggs, the 
difference 1n egg size being evident throughout the produc­
tion cycle. 
Thornberry and Quisenberry (1968) reported that the 
body weight of the pullet at the start of the production 
cycle was related to egg size during the production period 
as well as the weight of the hen at the end of the produc­
tion period. 
In 1 961 , Ianson and Sturkie recommended that hens 
should receive a minimum of 13 hours of light per day to 
stimulate production. They also found that hens would pro­
duce at a 50% rate when receiving as little as four hours of 
light. In this instance the light was supplied throughout 
the 24 hours in short periods which ranged from 28 seconds 
to 15 minutes. 
Other influences of light, or lack of it, have been 
demonstrated. Wilson and Woodward (1958) kept hens in dark­
ness and found that they continued to produce from 60 to ?7% 
during five weeks of continuous darkness. Harrison et al. --
5 
(1969a) reared pullets to an age of 20 weeks using different 
colored lights after which all groups were lighted with in­
candescent bulbs at 20 weeks of age. These workers observed 
that pullets reared under blue and green lights started 
production slightly earlier. There were no other pronounced 
effects of light treatment on egg production. 
Feed Restriction. 
The dietary- intake of protein, energy or certain essen­
tial amino acids is lim1 ted in this type of restriction·. 
Feed consumption 1s limited on the basis of normal energy 
intake, with a resulting imbalance of protein and amino 
acids. 
The long-term effects of controlled feed intake during 
the growing period have been investigated. Gowe tl al. 
(1960) reported that feed restriction in several species 
of animals early- in the growing period resulted in smaller 
body size, delayed sexual maturity and, in some cases, a 
longer life span. Working with rats, Ross (1961) tested 
the idea that enzyme activity could be altered by- nutrition. 
The degree of restriction of total feed intake as well as 
the ratio of protein and carbohydrates in the diet had an 
effect on length of life in the rats. Results indicated 
that rats fed a low protein, low energy diet lived longer 
than those fed a normal diet. Sunde tl !:!• (1954) fed a 
pullet grower diet with no fish solubles or antibiotics 
6 
and reported a delay in sexual maturity as a result of this 
treatment. MacIntyre and Aitken (1959) reported a delay 1n 
the start of egg production as a result of restricting total 
feed intake to 76, 72 and 63% of control groups. 
Attempts to restrict feed intake have been made by 
using various methods. Milby and Sherwood (1956) limited 
consumption to 70 and 85% of the quantity of feed that con­
trol groups were eating from six to twenty weeks of age. 
There were no resulting effect� on egg production, egg 
weights, fertility, hatchability or mortality in the laying 
period. Pullets in the restricted groups were smaller at 
20 weeks but attained the weights of the larger control 
birds six weeks later. Quisenberry (1959) reported that 
while feed intake could be controlled by quantity under ex­
perimental conditions, it was not a practice which could 
be easily adapted to commercial operations. 
Age at first egg was retarded from two to four weeks 
by feeding large quantities of oats in research conducted 
by Schneider et al. (1954). Diet had no influence on mor­
tality during the production cycle in the restricted groups 
as compared to control hens. Restricted feeding did retard 
growth rate of the pullets, a finding which agrees with 
that of Deaton and Quisenberry (1963), who found that pul­
lets restricted with a high fiber diet remained smaller in 
body size. Work by the latter group; however, did not show 
restriction to cause a significant delay in the production. 
7 
Bletner (1963) concluded that delaying pullets less 
than eight days had no effect on their laying house perform­
ance, while a delay from 8 to 21 days usually improved total 
egg production and egg size. 
Lillie and Denton (1966) diluted pullet grower diets 
with pulverized oat hulls and restricted consumption to 80, 
75 and 70% that of controls. Diets with 21, 16 and 12% 
crude protein were also fed. The fiber-diluted diets re­
sulted in significantly greater feed consumption from 8 to 
20 weeks. A ?0% level of feeding caused �ignificantly 
higher mortality while the 75% level significantly delayed 
egg production. These workers concluded that lowering the 
protein level from 21 to 16% up to eight weeks of age and 
from 16 to 12% from 8 to 20 weeks could be done without 
any detrimental results during .the growing or laying periods. 
Wolf et al. (1969) fed diets having various protein 
levels, energy levels and volume factors. Pullets consum­
ing 10 grams of protein per day were delayed to the greatest 
extent while those consuming 15 grams per day from 9 through 
18 weeks laid the earliest. 
Gowe et al. (1960), Walter and Aitken (1961), MacIntyre 
and Gardiner (1964) and Palafox {1965) reported a reduced 
body size at 20 weeks, a delay in egg production, larger 
initial egg size and usually more grower period mortality. 
and _less adult mortality when feed was restricted for grow­
ing pullets. When feeding 10 and 16% protein grower diets, 
Wright tl !!l• (1968) found strains to react differently 
from restriction. 
8 
Fuller and Dunahoo (1962) found that pullets restricted 
to 24 weeks of age would produce more eggs than control 
groups in a laying period of less than 12 months. In con­
tinuing their study for three years, they found that mor­
tality rates of the control and restricted groups were not 
statistically different. In another extended experiment 
which measured two years of egg production, Hollands and 
Gowe (1961) found that the restricted groups laid a larger 
egg mass. While mortality of restricted groups was above 
that of controls during the growing period, control groups 
had higher mortality rates in the two subsequent years of 
the study. 
Hollands and Gowe (1965) �gain found that restricted 
birds produced more and larger eggs than controls. These 
hens were also more efficient producers and yielded 44 ¢ 
more per hen than controls during the first year of pro­
duction. Pullets raised under the restricted conditions 
tended to gain more weight during the first production cycle 
as compared to controls. 
Gowe et al. (1965) reported on extensive research 
which had been conducted over a five year period. A diet 
restriction of 20% resulted in 31 ¢ per hen higher returns 
in egg income. Pullets restricted to an age of 23 weeks 
peaked at a higher level of production than pullets which 
were restricted to 21 weeks or those on a full-feeding pro­
gram. Feed costs were 6 to 1 J <j higher per he.n in the 
restricted groups during the laying cycle. Total feed cost 
for the restricted groups was less. Income was higher from 
the hens previously on restricted diets because of their 
increased egg production, higher percentage of large and 
medium eggs produced and increased liveability. 
9 
Since restrictions during the growing period (8 to 20 
weeks) increased stress on the pullets and at times did.not 
allow a uniform medication treatment, Summers et al. (1969) 
tested the effects of nutrient restriction on Oto 8-week­
old pullets. Following this early restriction of a 14% 
protein diet, all pullets were fed a standard growing ration 
with 13% protein from 8 to 25 weeks of age. This feeding 
program did not stress the pullets during the growing 
period. When placed in the laying house, pullets fed the 
14% starter diet during the early restriction period per­
formed satisfactorily as compared to control groups. 
Bullock et al. (1963) found no long-term advantages 
of restriction, but stated that energy and protein seemed 
to have additive effects on maturity. This work reported 
the advantages of a lower feed cost during the growing 
period by restriction. 
Strain et al. (1965) concluded that the contrasting 
results obtained from restricted feeding came about. in 
part, due to the different ages of the chickens when 
restriction was initiated, the duration of the restricted 
feeding and the level of restriction. 
10 
Summers (1971) reported on research conducted with 
pullets from one day to eight weeks of age. Use of a 14% 
protein starter diet resulted in lower feed costs in the 
starting period. This early restriction decreased the 
amount of stress placed on the pullets during the subse­
quent growing period as compared to the currently accepted 
practice of starting the chicks_ on a high plane of nutri­
tion and then stressing them during the growing period 
with nutrient restriction. Early restriction resulted in 
less mortality over the entire growing period. Summers 
proposed the idea that possibly carcass composition, rather 
than weight, should be a measure of pullet quality. 
Feed and Light Restriction. 
When restricting feed of SCWL pullets from 8 to 21 
weeks of age to 83% of normal consumption along with nine 
hours of continuous illumination per day, Berg and Bearse 
(1961) found no effects on age at sexual maturity. The 
rate of egg production was not affected when comparisons 
were made with control groups. 
Berg et al. (1963) used various diet and light treat­
ment combinations. Control groups received 16 hours of 
light per day during the growing period while light treat­
ments were: (1) eight hours per day, (2) eight hours per 
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day and then increased 40 minutes per day each week to 16 
hours of light per day at 20 weeks and (3) sixteen hours 
per day reduced 40 minutes per day each week to eight hours 
per day at 20 weeks. The pullets also received three 
diets. They were a 15% protein high-energy diet (3100 cal. 
per kg.), a 15% protein low-energy diet (2400 cal. per kg.) 
and the high energy diet restricted to 80% of the intake 
of the control groups. Feed restriction with increasing 
light retarded the age at 50% production by 10 days. No 
difference was noted when pullets were given eight hours 
of light per day. When light was increased during the 8 to 
20 week ages, pullets matured earlier. Pullets reared 
under decreasing light te_nded to lay at a higher rate. 
Feed restriction had the result of a larger initial egg 
size, but this effect did not continue through the produc­
tion cycle. The larger initial egg size resulting from 
restricted feeding at the 80% level was found on all light 
treatments. Lower mortality was found during the produc­
tion cycle in groups which had received the restricted 
feeding treatments. This decreased mortality was not sig­
nificantly different from that of control groups. 
In more recent work, Proudfoot and Gowe (1967) de­
creased light from 17 hours to 9 hours and as a result, 
delayed egg production by 19 days. Laying hens which 
received a constant 14 hours of light per day were equal 
to, or better than the other groups as determined by 
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measuring egg production, body weight and monetary returns. 
Their extensive work indicated that the interactions of 
strain with light treatment, strain with feed treatment 
and strain with light and feed treatments were some factors 
which should be investigated to a greater extent. 
Iodine. 
Iodine 1s an essential mineral in poultry nutrition. 
The result of a deficiency in iodine 1s goiter, in which 
the thyroid gland becomes grea.tty increased in size. His- • 
tological examination of the enlarged thyroid reveals a 
hyperplasia. According to the National Research Council 
(1966), the iodine requirement of young chickens up to 18 
weeks of age 1s 0.35 mg. per kg. of diet. Laying and 
breeding hens have been shown to require 0.30 mg� per kg. 
of diet. 
Early work with 1od.1ne conducted by Wilder et al. 
(1933) showed that by feeding various levels of several 
forms of iodine in the diet of the hen, the amount of io­
dine in the egg would vary. 
When supplying iodine at several levels in the form 
of potassium iodide, Holmes et al. (1934) concluded that 
since added iodine did not consistently increase growth of 
chicks, the basal ration must have been adequate with an 
iodine content of .500 p.p.b. 
Asmundson tl �- (19J6) tested the effects of iodine 
13 
on laying hens by using iodine sources of oyster shell, 
dessicated thyroid, sodium iodide, potassium iodide, di­
iodotyroslne, iodo-sal1cyl1c acid and iodized olive oil. 
Dessicated thyroid and sodium iodide depressed egg produc­
tion, feed consumption and body weight of the hens when 
fed at high levels. Utilization of iodine by the hens 
was measured by iodine content of the eggs and the excreta. 
This study showed that iodine utilization depended on the 
amount and source of iodine 1n the diet. 
A great amount of research has been conducted to deter-
mine the iodine requirements of chickens. Wilgus� al. 
(1941) recommended a minimum requirement of 1000 p.p.b. in 
growing rations. In 1948, Wilgus tl !l.• reported that 
per cent hatchab111ty was depressed with more than 50 mg. 
per kg. in the da.ms v ration. A recommendation for the 
iodine content of practical-type rations at that time was 
at least 1.1 mg. per kg. and preferably 2.2 mg. per kg. 
Again in 1953, Wilgus !1 !}_. reported on iodine require­
ments and stated that 1 e1 mg. per kg. of feed was needed 
to allow normal thyroid activity and prevent goiter in 
chickens. 
In 1952, Adams and Buss injected thiourea, methyl thio­
uracil and propyl thiouracil into young chickens and found 
that these compounds caused increases 1n the weights of 
the thyroids, which was a result of hypertrophy of cells 
in the glands. 
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Godfrey et al. (1953) concluded that chicks reared on --
a practical ration with a JO p.p.b. iodine content would 
require somewhere between 30 and 150 p.p.b. iodine. 
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Creek et al. (1954) found 75 p.p.b. iodine adequate 
for normal growth of chicks up to eight weeks of age, while 
300 p.p.b. was required for normal thyroid histology. A 
level of 4800 p.p.b. iodine did not show toxic effects in 
their experiment. Similar conclusions were reached by 
Creek et al. (1 957) .  
Hixon and Rosner (1957) used potassium iodide and 
calcium iodate as iodine sources in goitrogenic diets. 
Data were collected on thyroid activity and thyroid weight 
in the chicks. When iodine was included at a level of 
0.59 mg. per kg., both sources were found to be satisfac­
tory for prevention of goiter in chickens up to six weeks 
of age. Similar results were obtained by Brumbaugh et al. 
(1959) . Both iodide and iodate were acceptable sources of 
iodine -for young chicks, as measured by growth rates, feed 
efficiency and viability. 
Working with pheasants and quail, Scott et al. (1960) 
used one of the more stable iodine compounds, calcium 
iodate, as an iodine source. They found requirements of 
both species to be about O.JO mg. iodine per kg. of diet 
during the growing period. 
In studying iodine deficiency, Rogler tl al. (1959a) 
observed that an iodine deficiency in the diet of the 
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breeder hen did not affect fertility or early embryonic 
mortality. The deficiency caused reduced hatchab111ty, a 
longer incubation period and a slower absorption of the 
yolk sac in chicks. Batchabil1ty would improve when potas­
sium. iodide was injected into the air cells of eggs con­
taining iodine deficient embryos as late as twenty days of 
incubation. 
Bogler et !l.• (1961a) concluded that hens reared on 
diets adequate in iodine content would require between 
100 and JOO p.p.b. iodine 1n order that their offspring 
would have normal thyroid histology. In studying effects 
of an iodine deficiency on hatchab111ty, Regler tl !l.• 
(1 961b) noted a greatly reduced per cent hatchabil1ty and a 
2.0 to 2.5 day increase in incubation time. These data 
were collected from hens which had been reared from four 
weeks to sexual maturity on a basal diet containing 10 to 
20 p.p.b. iodine. 
Embryos from hens deficient in 1od1ne were found to 
have a more rapid uptake of 1od1ne131 as compared to normal 
embryos in work by Rogler tl !1• (1959b) . This is in agree­
ment with Featherstone et al. (1966), who reported that io-- -
dine deficient chicks trapped 41% of injected iodine131 in 
their thyroids two hours after an injection was made. 
Controls trapped 4. 5% of 1odine1J1 eight hours after 
injection. 
Research has been conducted using protein bound iodine 
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(PBI) determinations. Bumgardner and Shaffner (1 957) con­
cluded that the PBI determination was not sensitive enough 
to measure differences in thyroid activity in chickens. 
Mellen and Hardy (1957) attempted to alter the blood PBI 
level experimentally, but failed. They reported plasma 
PBI levels ranging from 1. 13 to 1.22 microgram percent. 
By using 1od1ne1 J1, Holland (1964) demonstrated that 
by injecting thyroxine into chickens, the release of thyroid 
hormones would be decreased. He concluded that percent 
PBI1 31 was a good method for the determination of thyroid 
activity. 
Recently, iodine has been used experimentally at high 
levels as a feed additive. Perdomo et al. (1 966) added 
iodine to layer diets in the form of potassium iodide. The 
1od1ne was added at the rates of 0, 2500 and 5000 p.p.m. 
The 17% protein basal diet contained O.J p.p. m. iodine. 
Production from hens fed 5000 p. p. m. iodine stopped in one 
week. Hatchability was 58% from groups on this level of 
iodine, compared to 85t hatchability of fertile eggs in 
control groups. When hens were fed 2500 p. p.m. iodine, 
90% of them stopped laying, with hatchability of fertile 
eggs reduced to 4J%. Hens which were on all levels of io­
dine started to lay within seven d.ays after removal of 
iodine from the diet. The adverse effect on egg production 
was temporary. Body weight and fertility were not affected 
by the iodine. These workers suggested the iodine caused 
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an interference of the hormone system of the hen. 
Arrington et al. (196?) conducted very similar work. - -
Potassium iodide was again used as an iodine source and was 
fed to pullets and hens for six weeks. Egg production 
stopped when iodine was fed at the 5000 p. p. m. level. When 
hens not in production were examined, their ovaries con­
tained ova in many stages of development. The hens were 
not ovulating and some ova were regressing, suggesting an 
inhibition of luteinizing hormone. Upon withdrawal of the 
excess iodine, the chickens rapidly came into production 
and produced at a rate comparable to control groups during 
four-to six-month subsequent periods. The production rates 
were not increased over controls following withdrawal of 
the iodine, as they sometimes are when using other methods 
of restriction. Observations of decreased hatchability, 
delayed hatching and slower growth rates concur with those 
of Perdomo tl al. (1966) . 
In 1968, Wilson et al. tested the use of potassium 
iodide as a method to delay sexual maturity in pullets. 
A delay of 2J days was obtained when 2500 p.p. m. iodine was 
fed from 17 to 24 weeks of age. When this level of iodine 
was included in the diet of the chickens from 20 to 24 
weeks of age, a 10-day delay resulted. Feeding 5000 p.p. m. 
iodine from 17 to 24 weeks and 20 to 24 weeks resulted in 
a retarded maturity of JO and 12 days, respectively. After 
withdrawal of the iodine, hens produced at a rate comparable 
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to that of controls for a 12-week period. Iodine treatment 
did not cause differences in mortality or egg weights. 
Hormones . 
In early work. Hutt (1930 ) fed dessicated thyroid to 
chickens and found that four mg . per 1000 gm. of body 
weight was a lethal dose. A loss 1n body weight occurred 
when four mg. per JOOO to 5000 gm. of body weight was fed. 
Progesterone compounds have been used 1n experimental 
work over a period of several years . Fraps and Dury ( 1 943) ­
injected progesterone subcutaneously and intravenously into 
hens which were in production and found that the first 
follicle in a clutch of eggs was more sensitive to hormone 
treatment than were subsequent follicles of the clutch. 
The first ovum was released six hours prematurely 1n 90 to 
95% of the hens which received 0.5 and 1.0 mg. of proges­
terone intravenously or 1 . 0 to 10 .0 mg. of progesterone 
subcutaneously. 
Herrick and Adams (1955) injected hens with propylene 
glycol (control treatment) , diethylstilbestrol ( 4-1 6 mg. 
per week) , testosterone propionate (5-20 mg. per week) and 
progesterone (10-40 mg. per week) . The result-1ng egg pro­
duction was depressed by all hormone treatments. Pro­
gesterone depressed fertility significantly. The pro­
gesterone treatment also caused molting. Comparing the 
various treatments, the progesterone treated hens returned 
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to production most promptly after treatment was withdrawn . 
Adams (1956) compared various methods of administering 
progesterone to chickens. The hormone was added to the 
diet , used as a single intra-muscular injection , planted 
subcutaneously in the neck as a pellet and given in weekly 
in jections. All methods caused lower egg production. Pro­
gesterone added to the feed did not depress production as 
rapidly as the other methods , but molting was initiated 
when hens received progesterone_ in the feed. Weekly in jec­
tions of the hormone also increased molt. 
Progesterone administered at the rate of 10 mg. per 
turkey hen was effective in breaking up broodiness with no 
detrimental effects on egg production as reported by van 
Tienhoven (1958) . 
In work conducted at South Dakota. Adams (1 959) in­
jec·ted progesterone subcutaneously into hens which were 
starting to molt . Treatments included four injections of 
25 milligrams each (14 days apart), two in jections of 50 
milligrams each ( 28 days apart) and one in jection of 50 
milligrams. All progesterone treatments suppressed egg 
production and caused a more nearly complete molt when com­
pared to controls. Hens which received one 50 milligram 
in jection were producing at a higher rate ten weeks after 
treatment. 
Chlormadinone acetate (CAP) was used in several exper-
iments by Gard et al . (1963) to control ovulation in - -
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chickens. The hormone was added to the diets at levels of 
O ,  1 ,  2 ,  4 ,  8 and 12 grams per ton. Ovulation was sup­
pressed at the two higher levels. When hens consumed 0.8 
milligrams per hen per day , egg production stopped . After 
removal of the drug , hens began producing in ten days. 
Pullets were fed diets with the 8 and 16 grams per ton 
levels , with treatment starting at 115 and 129 days of age 
and terminating at 171 and 199 days of age. Subsequent 
records to 4J5 days of age showed that all treatments with 
exception of the 129-171 age treatment produced a larger 
egg mass than control hens. 
Woody tl �. ( 1969) fed combinations of CAP and dien­
estrol diacetate to young pullets and studied the effects 
of these hormones on oviduct development. A high level of 
the estrogen1c compound with various amounts of progester­
one seemed to produce oviducts which were similar to those 
of hens in production � This supported the theory that a 
combination of hormones is needed to fully develop a func­
tional oviduct. 
In recent work, Nixey (1970) used methallibure , a com­
pound which readily inhibits ovulation in the fowl , as a 
substitute for light control for turkey breeder hens. Data 
collected from a 20-week period of production immediately 
following drug treatment showed no adverse effects on rate 
of lay , fertility or hatchab111ty . 
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An anti-ovulation compound , d1th1ocarbomoylhydraz1ne 
derivative number JJ ., 828 , has been used experimentally to 
inhibit ovulation. Sykes ( 1 963) found that an addition of 
0 . 005% of the compound to the diet of hens would completely 
suppress ovulation . These hens showed a regression of the 
ovary and a decrease in weight of the oviduct. Hens would 
start to produce eggs ten days after treatment withdrawal. 
When 0.01% of the compound was added to the diet when pul­
lets were 16 weeks of age and this amount was fed continu­
ously, ovulation did not take place until 48 weeks of age 
in some hens. When the compound was used near the end of 
the production cyc le of hens , it caused a complete molt. 
In earlier research § Pagett et al. ( 1 961 ) found that 
with rats, compound JJ , 828 would prevent embryos from being 
implanted early in pregnancy @ Surviving offspring were 
normal in cases where the amount of drug was not sufficient 
to cause death of the embryos � These workers concluded that 
the compound interfered with function of the pituitary 
gland. Wright ( 1963 )  observed that intramuscular in j ections 
of the compound caused a lack of feather pigmentation in 
chickens . By using a series of in jections, Wright produced 
narrow white or pale ye llow bars on feathers which were 
normally completely black .  
Hunton and Sykes ( 1 964 ) delayed the onset of egg pro­
duction in chickens by adding O . 02% of compound JJ,.828  to 
the ration of pullets when they were 22 to 25  weeks old. 
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When the drug was removed from the diet, production of  treat­
ed groups was similar to that of controls. Maturity of 
treated groups was de layed three weeks , but the se groups 
had an improved egg weight over the 24-week production per­
iod during which egg weight data were collected. This in­
creased monetary returns by 1 . 3 ¢ per dozen eggs in medium­
weight chickens and 2.2 ¢ per dozen in a light-weight strain. 
Drug-Ind.uced Molt . 
H1meno and Tanabe { 1957) worked wi th the mechani sm of 
feather molt and concluded that e strogens he lp to maintain 
old feathers while thyroxine and/or progesterone stimulate 
formation of new feathers .  They stated that natural molt 
may be the result of decreased ovarian activity with the 
corre sponding aging process  of the feather follicle main­
taining the old feather , or the effect of hormone s on the 
feather papilla. 
Hamm and We lter (1965) concluded that, under certain 
economic conditions , molting hens after nine months of lay 
appeared practical .  Hansen (1966) reported that f locks of 
hens maintained for two years should be re sted after eight 
months of production and again eight months later. Several 
methods have been tes ted for their effectiveness  in pro­
ducing feather molt . 
Shaffner ( 1954) in jected hens with 20 mi lligrams of 
progesterone in a slowly absorbable form. This treatment 
stopped egg production and two weeks later the hens were 
molting . In groups which had been molted with the use of 
progesterone, production started from four to six weeks 
later . 
Adams ( 1955) in jected pullets with 26 milligrams of 
progesterone per week for 9½ weeks . The same treatment 
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was given for 5½ weeks with a final in jection of 40 milli­
grams of progesterone . The injections caused the chickens 
to go - into a rapid molt which continued for about two weeks 
after the final progesterone injection . 
Enheptin was used by Pino ( 1 95.5 ) to force molt chick­
ens . This drug caused production to st·op in seven to ten 
days . Feathers were also molted from these hen.a shortly 
after treatment . 
Progesterone in jections were used by Harris and Shaff­
ner (1957) to force molt hens . Results obtained by using 
20 and 40 milligram in jections concurred with those of other 
workers who reported that progesterone treatments suppressed 
ovulation and induced molt. These treatments had no influ­
ence on mortality or body weight of the hens . 
Wilson et al . ( 1967) effectively used CAP to produce a 
feather molt in hens by adding 13 .2 mg . per kg . of diet for 
21 days . 
In a recent report of British work, Hodges (1970) 
described the use of Planit, an ovulat1on-1nh1b1t1ng drug . 
This compound was developed originally for use in laboratory 
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animals but also proved effective for use on chickens. 
When 0.01% of the drug was included 1n the diet of 18-
month-old hens , production was rapidly suppressed. After 
the forced molt , hens returned to full production and laid 
larger eggs with thicker egg shells and improved interior 
quality . As well as being used experimentally, this drug 
has been used on a commercial basis 1n England. 
Scott !,1 !l• (1 969) surveyed research work which has 
used several non-nutritive feed additives in relation to 
molting and/or pa.uses in egg production in chickens. 
25 
E:x:PERIMENTAL PROCEDURE 
Leghorn type pullets were started and grown in an 
environmentally controlled building during two consecutive 
years ( 1 969 and 1970 ) G Commercial egg-type hybrids, (De­
Kalb 1 31 ,  DeKalb 161 and Hy-Line 9J4E) were used. They 
were purchased as day-old chicks from Sunshine State Hatch­
ery, Brookings, South Dakota . and Dakota Hatchery and Mill, 
Redfield, South Dakota , respectively. Regional Control 
Single Comb White Leghorn (SCWL) pullets hatched from stock · 
originally obtained from Purdue University were also used 
in the experiments. The chickens were reared in groups of 
250 in 10 ' x 14 1 pens on crushed corncob litter with nine 
hours of continuous 1llwn1nat1on per day. Pullets received 
a starter diet (Table 1 )  to eight weeks of age and grower 
diets (Table 2 )  from eight weeks until changed to a layer 
diet (Table J ) .  Starter , grower and layer diets were for­
mulated according to recommendations of Carlson and Bonzer 
( 1 9?0 ) . 
All pullets were weighed , legbanded, debeaked, inocu­
lated with Newcastle killed virus vaccine and then allotted 
randomly to the experimental groups prior to starting the 
experiments. 
Various treatments were implemented to delay sexual 
maturity of the pullets. Iodine, in the form of potassium 
iodide, was used at levels of O, 2500, 5000 and 10, 000 
Table 1 .  Standard Chick Starter Diet 
Ingredients Per cent of diet  
Ground yellow corn 61 .95 
Soybean meal ( 47% Protein) 25 . 0  
Meat scraps ( 55% Protein ) 5 . 0 
Alfalfa mea.l ( 1  7% Protein) 2 . 0  
Fish meal 2 . 0  
Dried whey 2 . 0  
D1calc1um phosphate 0. 5 
Salt 0 . 5  
Limestone 0 . 5 
Methionine hydroxy analogue 0.05 
Vitamin supplement 0. 511 
i/ Containing , per kg . ,  880 , 000 I . U .  vitamin A, 
220 , 000 I . C .U .  vitamin D1 , 1 , 1 00 I . U .  vitamin 
E, 220 mg . sodium b1sulfite , 880 mg . riboflav­
in, 1. 76 gm . pa.ntothenic acid , 22 gm . choline, 
5 . 28 gm . niacin , 1 . 32 mg . cobalamine and ?2 gm . 
ethoxyquin . 
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Table 2 .  Pullet Grower Diets 
Ingredients Standard Low energy 
Per cent of diet 
Ground yellow corn 
Ground oats 
Wheat middlings 
Soybean meal ( 47% Protein) 1 2 .0 
Meat scraps ( 55% Protein ) 5 . 0 
Alfalfa meal (17% Protein ) 2.0 
Fish meal 1.0 
Dried whey 2 .0 
Dicalcium phosphate 0 . 5 
Salt 0 . 5  
Limestone 1 00 
Vitamin supplement 0 . 511 
82 • .5 
5 . 0 
2.0 
2.0  
2.0 
1.0 
2.0 
1.0  
0 . 5 
1 . 5 
0 • .51 / 
1/ Containing , per kg. g 880 , 000 I .U .  vitamin A ,  
220 , 000 I . C .U .  vitamin D� , 1 , 100 I .U . vitamin 
E ,  220 mg. sodium bisulf!te , 880 mg . riboflav­
in , 1. 76 gm. pantothenic acid, 22 gm . choline , 
5.28 gm. niacin, 1. 32 mg . coba.lam1ne and 22 gm .  
ethoxyquin . 
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Table J o  Layer Diet 
Ingredients Per cent of diet 
Ground yellow corn 71 . 45 
Soybean meal ( 47% Prote in ) 1 4 . o  
Meat scraps ( 55% Protein) 5 . 0 
Alfalfa meal ( 1 71 Prote in) 2 . 0 
D1calc1um phosphate 1 . 5  
Salt 0 . 5 
Limestone 5 . 0  
Methionine hydroxy analogue 
Vitamin supplement 
0. 05 
0 . 51 /  
i7 Containing , per kg � 9 880 0 000 I . U .  vitamin A, 
220 , 000 I e C o U u vi tamin D1 � 1 � 100 I . U .  vitamin 
E, 220 mg . sodium bi sulfite , 880 mg . riboflav­
in, 1 . 76 gm o pantotheni c· acid , 22 gm . choline, 
5 .28 gm . n1ac1n 0 1 � 32 mg a cobalamine and 22 gm . 
ethoxyqu1n co 
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p.p.m. 1n the first experiment (69-1 ) .  Eight 10 ' x 14 1 
pens with corncob litter were used to house ?5 Regional 
Control SCWL pullets each o Twenty-five pullets from each 
of three ages ( 145 0 1 50 and 1 59 days) were allotted to each 
pen . Three SCWL cockerels were placed in each pen to in­
duce fertility and allow collection of fertility and hatch­
ability data . Two replicate groups were fed each of the 
four iodine levels �  The iodine was mixed with a low energy 
growing diet (Table 2 )  and fed to the pullets for 28 days. 
Duration of light was increased from 9 to 12 hours per day 
when pullets were placed on the iodine treatments. 
In experiment 69-2 , DeKalb 1 31 pullets were placed in 
12" wide commercial wire cages @ There were two replicates 
of 24 pullets in each experimental group . These chickens 
were fed the low energy grower diet (Table 2)  containing o . 
2500, 5000 and 10 , 000 P � P �m e  iodine in the form of potas­
sium iodide at 1JJ  days of age " The chickens received 12 
hours of continuous light per day during the treatment 
period, which lasted for 28 days � 
All groups of pullets from experiments 69-1 and 69-2 
were placed on the layer d1et · at the end of the four-week 
treatments. Data were collected for 28 weeks on feed con­
sumption, mortality , body weight, per cent hen-day produc­
tion, interior egg quality and shell thickness. Protein 
bound iodine ( PBI ) content of pooled egg albumen samples 
was determined J, 5 and 7 weeks after iodine treatments were 
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terminated. The Hycel Cuvette P.B.I. Determination Pro­
cedure was used to analyze samples for iodine content. In 
experiment 69-1, fertility and hatchab111ty data were 
gathered from eggs set at 2 ,  6 t 10, 18 and 24 weeks after 
withdrawal of iodine from the ration . 
In experiment 70-1 , potassium iodide was supplemented 
to a standard grower diet (Table 2 ) . Iodine was fed to two 
replicates of 60 pullets at levels of o ;·· 2500 , 5000 and 
10,000 p.p .m. for 28 days . Twenty pullets from each of 
three strains ( DeKalb 1 61 0 Hy-Line 934E and Regional Control 
SCWL) were allotted to each experimental pen when they were 
151, 1 )8 and 146 days of age , respectively. Three SCWL 
cockerels were placed in each pen to induce fertility and to 
allow collection of fertility and hatchab1lity data. When 
all groups were placed on the layer diet at the end of the 
four-week treatment period , light was increased to 12 hours 
per day. Data collected from the initial four-week period 
and a 20-week subsequent production period included per cent 
hen-day production 0 hen-day feed consumpt1on (gm.) ,  hen-day 
egg product1on (gm. ) ,  kilograms feed per dozen eggs, average 
egg weight (gm.) , average body weight (kg.) , per cent hen­
housed mortality, average Haugh Units and shell thickness. 
Protein bound iodine and total iodine determinations were 
conducted six weeks after withdrawal of iodine treatment on 
pooled egg albumen samples from pullets which had received 
the 10,000 p .p .m. iodine diet. Fertility and hatchab1lity 
data were collected from eggs laid 2, 6, 15 and 18 weeks 
after withdrawal of iodine treatments. 
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Study 70-2 was designed as a 3 x 4 x 4 factorial ex­
periment. Chlormadinone acetate was added to a standard 
pullet grower diet (Table 2 )  at the rate of O, 10, 20 and 
40 milligrams per kilogram of feed for 28 days. Three 
strains of pullets (DeKalb 161 , Hy-Line 9J4E and Regional 
Control SCWL) were used in this experiment, each with four 
replicates. The strains of pullets were 144, 131 and 139 
days of age, respectively , when treatments were begun. 
There were 12 pullets in each experimental group of 
caged pullets, or a total of 48 pullets for each strain on 
each experimental diet. An equal number of pullets was 
fed the same grower ration with 10 ,000 p.p.m. iodine added 
in the form of potassium iodide. The experiment was con­
ducted in an environmentally controlled laying house. 
Pullets were housed in 1vu and 16"  wide commercial wire 
cages. After the four-week treatment period, day length 
was increased to 12 hours of illumination per day and all 
groups were changed to a layer diet. 
Eggs were incubated at J ,  5,  7 and 10 weeks after with­
drawal of the experimental diets. One replicate of hens 
was inseminated for each of the four hatches. Eggs were 
collected for four days of production prior to incubation, 
with one day elapsing between the day of insemination and 
the first day of collection for hatching . 
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Data collected from this study included per cent hen­
day production, hen-day feed consumption(gm. ) , hen-day egg 
production (gm.) , kilograms feed per dozen eggs, average egg 
weight (gm.) , average body we1ght (kg . ) ,  per cent hen-housed 
mortality and cause of death, average Haugh Units, Haugh · 
(1937) ,  fertility and hatchab111ty data and shell thickness. 
Egg albumen samples from experiments 69-1 , 69-2, 70-1 
and 70-2 were submitted to The Brookings Clinic Laboratory, 
Brookings, South Dakota , for iodine determinations. Mor­
tality from experiment 70-2 was taken to The Animal Disease · 
Research and Diagnostic laboratory , South Dakota State Uni­
versity for necropsy . 
Hens which received the drug treatment were disposed 
of 10 weeks after withdrawal of the experimental diets. 
Control and iodine groups remained on the experiment for a 
continuous period of 24 weeks . Data were analyzed by 
analysis of variance and Duncan ' s  new Multiple Range Test . 
Steel and Torrie ( 1960 ) . 
RESULTS AND DISCUSSION 
Collection of data began when pullets were placed on 
iodine or chlormadinone treatments and was continued into 
the subsequent egg production periods . These data have 
been summarized on the following pages. 
Experiment 69-1 .  
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Iodine was effective in causing a delay in the onset 
of egg production of pullets when fed at a level of 10, 000 
p.p .m. in the diet . As compared to other groups, pullets 
receiving the highest level of iodine produced eggs at a 
s1gn1f1cantly lower rate from five through eight weeks af­
ter the treatments were discontinued (Table 4). The onset 
of egg production in pullets receiving 2500 and 5000 p.p. m .  
iodine was delayed very little. From 29 through J6 weeks 
of age, pullets which had received .5000 p.p. m .  iodine pro­
duced eggs at a lower rate as compared to the other groups. 
This difference was shown to be statistically significant. 
Pullets receiving a control diet or 2500 p.p .m. iodine pro­
duced eggs at slightly higher rates throughout the experi­
ment. There were no significant differences in the pro­
duction rates of those groups as compared to the 5000 and 
10, 000 p.p.m. iodine treated groups. 
As shown in Table 5 ,  grams of hen-day egg production 
tended to follow a pattern similar to that of per cent hen­
day egg production (Table 4). Pullets which had received 
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the 5000 or 10 , 000 p.p.m . iodine treatments produced signif-
icantly fewer grams of egg per hen per day from 29 through 
J6, 21 through 24 and 29 through J2 weeks of age, respec­
tively. 
The level of dietary iodine seemed to have a negative 
effect on feed intake (Table 6) . Control groups consumed 
96.1 grams of feed per hen per day as compared to  91.2, 
87.7 and 80.0 grams for the 2500 , 5000 and 10, 000 p.p.m. 
treatments, respectively . There was a significant differ­
ence in feed consumption between the 10, 000 p.p.m. iodine 
treatment and the other groups during the first four weeks 
of the experiment. After they were changed to a control 
diet, iodine treated pullets consumed somewhat more feed 
than control pullets . This difference in consumption was 
statistically different from 25 through 28 weeks of age. 
For the remainder of the experiment , feed consumption was 
similar among all the groups. 
Egg size from the groups receiving the highest level 
of iodine was slightly smaller than that of the other 
groups throughout the experiment, these differences being 
significant in the 25- through 28-and 37- through 40-week 
periods (Table 7) . There were no large differences in 
average egg weights among the other treatment groups. 
Hens in all groups gained somewhat over 700 grams each 
during the experiment (Table 8) . The lowest death loss 
occurred in the groups which received 10, 000 p. p . m. iodine 
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( 2 .  0% ) as· compared to controls ( 3 .  3%) . The ki lograms of 
feed required to produce a dozen eggs ranged. from 2 . 1 5  for 
the control groups to 2 . 26 for the 5000 p . p .m .  iodine 
treatment . Interior egg quality determinations were simi­
lar among the groups . Hat chability of all eggs set was 
depre ssed by feeding excess  dietary iodine . 
Table 4 .  Hen-Day Egg Production of Pullets Receiving 
Exce ss Dietary Iodine From 1 7  Through 20 Weeks of Age . 
Experiment 69-1 . 
p.p. m .  iodine 
Age in weeks O 2500 5000 10 ,000 
% % % % 
1?-20 1 . 0a* 0 . 1 b 0 . 1b 
21-24 41 . 6a 39 . 1a 36 . 8a 31 .0b  
25-28 ?J . 8  74 . 5 71 . 9  ?1 . 8  
29-32 7.5 . 9a 78 . 1a 73. l b  77 . 1a 
33-36 76 . 5a 76 . 5a 70 . 7b 76 . oa 
37-40 74 . 5  74 . 5  73 . 1  ?2 . 4 
41-44 73 . 9  74 . 3  72 . 7  70 . 7  
*Di fferent letters within a row indicate 
difference s  at the 5% level, ( P< o . 0 5) .  
significant 
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Table 5 .  Grams of Hen-Day Egg Production From 
Pullets Receiving Excess Dietary Iodine From 17  
Through 20 Weeks of A�e. ExEeriment 62-1 • 
E•E•m · iodine 
Age in weeks 0 2500 5000 10,000 
17-20 
21-24 1 8 ., 21a* 1? . ooa 16.00a 1 3.09b 
2.5-28 J4 . 58 34. 73 33. 37 32. 42 
29-32 J7 e 42a 38. 80a 36. 06b 37. 19b 
33-36 39. 48a 39. 56a 36. 42b J8. 70a 
37-40 39 . 75 39.66 38. 83  37. 47 
41-44 40 . 1 6  40 068 39 • .53  37.6 3  
*Different letters within a row indicate significant 
differences at the 5% level , ( P<0 .05) .  
Table 6. Feed Consumption of Pullets Receiving Excess 
Dietary Iodine From 17 Through 20 Weeks of Age. 
Experiment 69-1 . 
p.p. m . i odine 
Age in weeks __  __Q_ __ _....;;2;.a;5:;..;o;..;o;...._ _ __..-::.5.;;.0---0 __ o __ ..... 1_0;..;,_o;..;;o:;..;o;;....._ 
5rams per hen per day 
1 7-20 96 e 1 a* 91 e 2a. 87. 7a BO. Ob 
21-24 94. 9 99. 5  100.6 101. 2 
25-28 95 . 7b 1 06 . 7a. 105. oa 105. 2a 
29-32 116 . 8  116 11 1  115. 7 11 7. 1  
33-36 122. 2 121. 2 118 .0  119.0 
37-40 122. 1 119. 7 12 3.0 119.0 
41-44 97. 1  96. 7 95 . 4 94. 1 
*Different letters within a row indicate significant 
differences at the 5% level, ( P<0.05) .  
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Table 7 , Average Weights of Eggs Produced by Pullets 
Receiving Excess Dietary Iodine From 17  Through 20 
Weeks of Age. Experiment 69-1 .  
p.p.m. iodine 
Age in weeks O 2500 5000 10 1 000 
17-20 
21-24 
2.5-28 
29-32 
33-36 
37-40 
41-44 
gm .  
43. 7  
46 . 8a* 
49 . 3 
51.6 
5J.4a 
54 . 3 
gm .  
43. 5  
46.6a 
49 . 7 
51 4) ?  
53 .-Ja 
54 . 7  
gm .  
43. 5 
46. 4a 
49.J 
51 . 5 
53 .1a. 
54.4 
gm .  
42.2 
45.1b 
48.2 
50.9 
51 . 7b 
53.3 
*Different letters within a row indicate significant 
differences at the 5% level w (P< 0.05) . 
Table 8 .  Twenty-Eight Week Performance of Pullets 
Receiving Excess Dietary Iodine From 17 Through 
20 Weeks of Age . Experiment 69-1 . 
hen- body average hatchab1 11ty 
p.p . m .  housed weight Haugh kg . feed/ of all 
iodine mortality 
f
ain Units doz . eggs ese;s set 
(%) gm . )  (%) 
0 3 . 3 720 72 2 .15 76.2 
2500 4 . o  720 70 2.17 78.1 
5000 4.? 710 72 2 . 26 67 . 1  
10, 000 2.0 7.30 73 2.22 53 . 0  
Experiment 69-2 e 
J8 
Excess iodine did not significantly retard sexual 
maturity of the pullets used in this study. Groups of 
caged pullets which were fed a diet containing 2500 p.p.m. 
iodine produced eggs at the rate of 29. 7% during the first 
four weeks after treatment withdrawal, a production rate 
which was significantly different from the O, ;ooo and 
10,000 p.p.m . treatment groups which produced at rates of 
44 . 9, J8 . J  and 30 � 9%,  respectively , during the same four 
weeks (Table 9 ) . As the experiment progressed, no other 
significant differences were noted in hen-day egg produc­
tion, although pullets which received 10, 000 p.p.m. iodine 
peaked at the highest production level ( 78 . 5%) . 
During the 23-through 26-week age period, pullets 
which had received 2500 and 10 , 000 p .p.m. iodine produced 
significantly fewer grams of egg per hen per day as com­
pared to pullets in the O and 5000 p.p.m. treatment groups 
(Table 10 ) .  Grams of hen-day egg production during these 
four weeks were 21 . 76 ,  14 . 05 , 1 8 . 79 and 1 4. 98 for the O, 
2500, 5000 and 10, 000 p.p e m• iodine groups, respectively. 
For the remaining 20 weeks of the experiment, no signifi­
cant differences were noted 1n grams of hen-day egg pro­
duction among the groups of pullets. 
As in Experiment 69-1 , feed consumption was decreased 
with an increasing level of iodine (Table 1 1 ) . This effect 
was not shown to be significant. After cessation of the 
iodine treatments, feed consumption was significantly 
39 
lower for the 2500 p . p . m c;  treatment groups as compared to 
the 0, 5000 and. 1 0 , 000 p .. p . m .  levels of iodine. During the 
final 16 weeks of this stud.y , feed consumption was similar 
for all groups . 
The iodine treatments had no apparent effect on egg 
size , as shown in Table 12 . Egg size was larger in this 
experiment in which commercial egg-type pullets were used 
as compared to that in Experiment 69-1, in which randombred 
SCWL pullets were used . 
There was no mortality in groups of pullets which 
received 5000 p c; p o m .  iodine (Table 13 ) . In agreement with 
Experiment 69-1 , death losses were lower in the 10, 000 
p . p . m .  iodine groups (2 .1%)  as compared to controls and 
2500 p . p . m .  groups ( 4 0 2%) . Body weight gains over a 20-
week period were higher for the .highest treatment level 
( 490 grams per hen) as compared to other groups (near 400 
grams per hen ) . The amount of feed required to produce a 
dozen eggs during the 28-week experiment was quite similar 
among all groups, ranging from 2 . 25 to 2 . 34 kilograms per 
dozen . Interior egg quality was similar among treatment 
groups throughout the experiment . 
Analysis of egg albumen samples for iodine content gave 
an indication of the amount of iodine which the pullets 
excreted into the egg over a period of several weeks ( Table 
14) . Chickens on the 10 , 000 p . p . m .  iodine treatment pro­
duced eggs with 24 micrograms per cent protein bound iodine 
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seve� weeks after diets which contained the excess iodine 
were wi thdrawn . This would appear to make infeasible the 
practical use of the high levels of iodine in the diets of 
pullets. 
Table 9. Hen-Day Egg Production of Pullets Rece iving 
Exce ss Dietary Iodine From 1 9  Through 22 Weeks of Age. 
Experiment 62-2. 
E·E·m . iodine 
Age in weeks 0 2�00 5000 1 0 . 000  
% a! % % 7t'I 
19-22 1. 3 o . � o . 6 0. 7 
2J-26 44 � 9a* 2 9. 7b J8. 3a 30. 9a 
2 7-JO ?4 . 9  71 ., 4  76 . 0  72. 8 
31 -34 75. 5  75 . 2 77 . 5  76. 7 
35-38 76 . 1  73 . 4 76. 3 78. 5 
39-42 74. 8 75 . 5 72. 6 73. 9 
4J-46 74. 1 73 . 3  70. 8 72. 4 
* Different letters within a row indicate significant 
differences at the 5% level, (P< 0. 05). 
Table 1 0. Grams of Hen-Day Egg Production From 
Pullets Receiving Excess Dietary I odine From 19 
Through 22  Weeks of Ae;e. Experiment 69-2. 
p .p.m. iodine 
Age in weeks O 2500  5000 1 0 1 000 
19-22 
2 .3-26 21 c 76a* 1 4. 05b 1 8. 79a 1 4. 98b 
2 7-30 J8 Ql 75 .36. 4.3 39. 47 38. 21 
31 -34 4L, 39 41. 29 43.1 .3  42. 36 
.35-38 42 e 1 J  41 . 05 43. 71 44. 2 3  
39-42 42.1 2 4Z. 20 41. 27 42. 09 
43-46 43 0 32 42.95 42. 01 42. 43 
*Different letters within a row indicate significant 
differences at the 5% level, (P< 0. 0 5 ) . 
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Table 1 1 . Feed Consumption of Pullets Receiving 
Excess Dietary Iodine From 19 Through 22 Weeks of Age. 
Experiment 69-2. 
Age in weeks 
19-22 
2 3-26 
2 7-30 
31 -34 
35-.38 
39-42 
43-46 
0 
p.p.m. iodine 
2 �00 5000 1 0 , 000  
g_rams per hen per d. ay 
95. 8 
102.4a* 97. 2b 1 02. 5a 1 02. 8a 
1 0 7 . 4a 94. 2b 103.9a 1 06. 4a 
1 15 .9 . 1 05 . 3  11 .3. 7  11 3. 8  
1 28. 4 11 8.0 1 24.4 1 33.4 
1 .32.9 
120 . 3  
1 20.7 1 27.0 
114. 6  1 1 9.5 
1 26.0 
119. 1  
*Different letters within a row indicate significant 
differences at the 5% level, (P<0.05) . 
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Table 1 2. Average Weights of Eggs Produced. by Pullets 
Receiving Excess Dietary Iodine From 19 Through 
�e 
Weeks of Age. ExEeriment 62-2 . 
in weeks 0 
gm . 
19-22 
2J-26 48 e 5  
27-30 .5L, 7 
31 -34 54 . 8  
.35 -38 55 �4  
39-42 .56 . J  
43-46 _58 " .5  
E • E • m. 1 od. i ne 
2200 2000 
gm .  gm . 
47 . 4 49. 0 
51. 1 51. 9 
54. 9 55. 6 
56. 0 57. 3 
55. 9 56. 8  
58 . 6  59. 4 
10 . 000 
gm. 
48. 5 
52. 5  
55. 2 
56. 3 
56. 9 
58. 6  
22  
Table 13. Twenty-Eight Week Performance of  Pullets 
Receiving Excess Dietary Iodine From 1 9  Through 
22  Weeks of Age. Experiment 69-2 . 
p.p.m. 
i odine 
0 
2.500 
5000 
1 0, 000  
*Weight 
hen- body average 
housed weight Haugh 
mortality �
ain* Units 
4 . 2 380  74 
4 . 2  380 7.5 
o . o 41 0 72 
2 . 1 490 76 
gain over a 20-week period . 
feed per 
dozen e
�
gs 
(kg. 
2. 30 
2.25 
2 . 2 7 
2 . 34 
Table 1 4 e  Protein 
Albumen Samples . 
p.p . m. weeks after 
iodine 3 
mcg% 
0 1 e ( 
2500 28 e 2  
5000 28 11 6  
1 0, 000 46 o O  
Experiment 70 -1. 
Bound Iodine in Pooled Egg 
Experiments 69-1 and 69-2 . 
withdrawing experimental diet 
5 7 
mcg% mcg% 
1 .4 
3 . 5 
12. 3 
1 9 . 4  
1 . 3 
1 3 . 4  
1 8 . 0  
24.o 
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As shown in Table 15 ,  control groups of pullets pro­
duced eggs at a significantly higher rate than iod ine 
treated groups during the first four weeks of the experi­
ment. In the second four -week period, control groups and 
groups which had received 2.500 p . p .m. iodine produced 
significantly more eggs than pullets which were fed 5000  
and 1 0, 000 p.p. m. 1od1ne 11 No s i gni ficant d i fferences in 
hen-d ay egg producti on were noted in the remaining 16  weeks 
of the experiment . The 10 , 000 p . p.m. treatment groups 
reached a slightly higher peak in egg production (81 . 2% )  as 
compared to controls ( 80 . 8% ) . These groups ; however , re­
mained at the peak prod uction level for only a short time. 
Data summari zed in Table 16 (grams of hen-day egg pro­
duction) correlate closely with per cent hen-day egg pro­
duction in Table 15 . Those groups of pullets which laid at 
a significantly higher rate al�o produced significantly 
more grams of egg per hen per day. 
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The two highest iodine treatments suppressed feed in­
take significantly when pullets were 21-24 weeks o ld (Table 
17) . After all group� were placed on a layer diet ,  feed 
intake was, in most cases 9 simi lar among groups. The groups 
which had received 5000 P e P .m o  iodine con sumed signi ficantly 
less feed in the JJ-through-36-week age period. Compared 
to all other groups , they also produced fewer eggs and a 
lower yield of  eggs during these four weeks (Tables 15 and 
16) • 
Eggs produced by i od ine treated groups during the 
initial four weeks of the experiment weighed significantly 
less  than eggs from control pullets. The pullet s which re­
ceived iodine treatments generally laid significantly 
smaller eggs during the two consecutive four-week period s  
following withdrawal o f  the treatments (Table 18) .  For the 
remainder of the experiment , egg size was not stati stically 
different among the groups � 
As shown in Table 19,  death losses were lower in the 
2500 p . p.m . i odine treatment groups (J. 3%)  as compared to 
the other groups wi th a death loss  of 5.0% . Pullet s in 
groups receiving the highest level of iodine treatment 
gained more weight over 24 weeks ( 4.30 grams per hen ) com-
pared to the other groups ( 250 to J40 grams per hen ) . 
Pullets which received i odine at 2500 , 5000 and 10 , 0 0 0  
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p . p . m .  levels required 2 . 11 ,  2 .21 and 2 .18 kilograms of 
feed to produce a dozen eggs . Control groups required 
2 . 0 J  kilograms of feed per dozen eggs . These feed require­
ments per dozen eggs were calculated as averages over the 
24-week experiment o Interior egg quality was not affected 
by iodine treatments � Per cent hatchability was similar 
among the groups in this experiment . 
Table 15 . Hen-Day Egg Production of Pullets Receiving 
Excess Dietary Iodine From 21 Through 24 Weeks of Age . 
Age in weeks 
21-24 
25-28 
29-32 
33-36 
3 7-40 
41 -44 
Experiment 70-1 . 
6 $ 2a* 
51 s ?a 
80 e 8  
75 C> 8 
70 . 1  
64 . 1  
p.p.m .  t odine 
2�00 5000 
2 . 8b 2 . 8b 
46 . 9a 39 . ?b 
76.4 74 . 8  
77 . 5 72 . 1  
70 . 0  65 . 9  
64 .. 2 58 . 1 
*Different letters within a row indicate 
differences at the 5% level , ( P<0 . 05 ) . 
1 0 , 000 
% 
1 . 4b 
35 . 3b 
81 . 2  
75 . 8  
68 . 1  
62 . 4  
significant 
Table 16 . Grams of Hen-Day Egg Production From 
Pullets Receiving Excess Dietary Iodine From 21 
Through 24 Weeks of A�e . Exneriment ?0 -1. 
p .p.m . iodine 
Age in weeks O 2500 5000 10 ,000 
21 -24 
25-28 
29-32 
33-36 
37-40 
41-44 
2 . 58a* 1 . 02b 0.99b 
24 . 4?a 21 . 87a 18 . 26b 
41.76 39. 05 37 . 94 
40 . 97 42 . 08 38 . 87 
39.42 39 . 37 37 . 08 
J6 . 49a 36 . 51a 33 . 1 0b 
0.49b 
1 5 . 98b 
40.96 
40. 80 
J8 . 26 
35.56a 
*Different letters within a row indicate significant 
differences at the 5% level . ( P<o.05) .  
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Table 1 7 �  Feed Consumption of Pullets Receiving 
Excess Dietary Iodine From 21 Through 24 Weeks of Age. 
Experiment 70-t . 
p. p.m . iodine 
Age in week s O 2 500 5000 10 ,000 
grams per hen per day 
21 -24 56 . 0a* 54 . 0a 46.1b 39 . 3c 
25-28 90.2 90 • .5 90.4 94 . 2  
29-J2 109 . 0 107 . 8  106.5 108.8 
33-36 1 1 4 . 2a 11_5 . Ja 1 1 1.4b 1 15. 5a 
37-40 107 . 8  1 11 . 7 1 09 . 9  1 13 . 9  
41 -44 11 4 . 1  1 1 3 . 6  1 1 1 . 4 11 4.8 
*Different letters within a row indicate significant 
differences at the 5% level, (P<0.05) . 
Table 18. Avera.ge Weights of Eggs Produced by Pullets 
Receiving Excess  Dietary Iodine From 21 Through 24 
Weeks of Age . Experiment 70-1 . 
Age in weeks 0 
gm. 
21-24 41. Ja* 
25-28 47.Ja 
2 9-32 51 . ?a 
33-36 54. 1 
J?-40 56.2 
41-44 56.9 
P. n.m. iodine 
2500 5000 
gm . gm .  
J6.4b 34.9c 
46.6a 46.0ab 
51.1a 50.7ab 
_54.J 53 . 9  
.56.J 56.3 
56 . 9 57.0 
10,000 
gm .  
J4.7c 
45.Jb 
50.4b 
53 . 8 
56.2 
57 . 0 
*Different letters within a row indicate signifi cant 
differences at the 5% level , ( P<0.05) . 
Table 1 9 .  Twenty-Four Week Performance of Pullets Fed 
Excess Dietary Iodine From 21 Through 24 Weeks of Age. 
Experiment 70-1 . 
body average feed per hatchability 
p.p.m. 
iodine 
hen­
housed 
mortalit 
weight Ha.ugh dozen of 
ain · Uni ts  e� s e s set 
0 
2 500 
5000 
10, 000 
gm . kg. 
JOO 
2.50 
340 
4.30 
81 
80 
8 3  
80 
2.03 
2.11' 
2.21 
2 . 18 
8 J.2 
82.4 
77.8 
81.J 
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Experiment 70-2. 
Significant differences were noted in per cent hen-day 
egg production during the first four weeks after cessation 
of chlormadinone treatment (Table 20 ) .  Control groups pro­
duced significantly more eggs than the 1 0, 20 and 40 mg. per 
kg. treatment groups e Although not analyzed as part of the 
factorial experiment , the iodine groups seemed to be de­
layed somewhat in egg production . Production rates of these 
groups were comparable to the other groups later in the ex­
periment. No other significant · differences were obtained 
from the treatments during the 14-week experiment. 
Grams of hen-day egg production (Table 21 ) followed a 
pattern similar to that of per cent hen-day egg production. 
From the 24-through-2 7-week ages, control groups laid signi ­
ficantly .more grams of egg per hen per day as compared to 
the chlormadinone-treated pullet·s. From 32 through JJ weeks 
of age , there was a significant strain difference in  grams 
of hen-day egg producti on .  Hy-Lines produced the greatest 
weight as compared to an intermediate amount for the DeKalb 
strain and the least amount for the randombred S CWL pullets. 
Table 22  indicates several s ignificant differences in 
feed consumption among the treatment gro�ps. During the 
four-week treatment (19-23 weeks ) ,  each level of chlorma­
dinone significantly influenced feed intake. The pullets 
receiving 40 mg. per kg . chlormadinone acetate consumed the 
most feed with progressively less for the 20,  1 0  and O mg. 
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per kg. treatments @ There were also strain differences in 
feed consumption from 19 through 2 3  weeks of age. DeKalb 
and randombred S CWL pullets consumed significantly more 
feed than Hy-Line pullets. 
During the first four weeks after treatment withdrawal, 
each successive leve l of previous treatment significantly 
suppressed feed intake � Comparing feed consumption over 
all treatments , randombred SCWL pullets consumed the most 
feed per day, signi fi cantly more than DeKalb and Hy-Line 
pullets. 
The high level of iodine greatly suppressed feed 
intake . When the excess iodine was removed from the diet , 
pullets consumed more feed as compared to other groups for 
four weeks. 
During the remaining six weeks ( 28-33 weeks of age ) 
there was a tendency for the groups which had received the 
20 and 40 mg . per kg o treatment leve ls to consume signifi­
cantly more feed than the O and 10 mg. treatment groups . 
From 32 through 33  weeks of age, Hy-Line pullets consumed 
the mo st feed compared to less for the randombreds and 
still less for the DeKalb pullets . Each of  the means was 
shown to  be significantly different from the other two. 
When analyzing average weights of eggs, there were no 
statistical differences among the treatment groups. Strain 
differences in average egg size were noted (Table 23 ) . 
During the 24-through-2 7-week age period, Hy-Line and 
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DeKalb pullet s produced eggs weighing signif icantly more 
than eggs from the randombred S��L pullets . There were no 
significant strain differences in egg s i ze when the pullets 
were 28 through 31 weeks of age. Hy-Line pullets produced 
the largest eggs from 32 through JJ weeks of age, with 
DeKalbs intermediate and randombred s producing the smal lest 
eggs . Each of the strains of pullets produced eggs s i gni ­
ficantly different in s ize from the other two strains 
during the J2 -through-3J-week age period. 
Pullets in all treatment groups gained in body weight 
during the first 12 weeks of the experiment, ranging from 
31 3 · to 363 grams per hen (Table 24 ) . Interior egg quality 
as determined by average Haugh Units was simi lar in  all 
treatment groups. Control groups of pullets required les s 
feed per uni t  of  production tha.n the treatment groups. 
Pullets whi ch received control diets and exces s i odine 
were continued on the experiment through 4J weeks of age. 
As shown in  Table 25 , there were no signi ficant diet or 
strain differences in per cent hen-day egg production among 
the groups of pullets from 32 through 43 weeks of age. 
Grams of hen-day egg production between the control and 
i odine diets were simi lar . Strain differences in grams of 
hen-day egg production were stati stically different (Table 
26) . From 32 through 35 weeks of age , the Hy-Line pullets 
produced a significantly greater weight of egg per day than 
the DeKalb and randombred SCWL pullets , the latter producing 
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the least. Thi s trend continued into the next four-week 
period (J6 -J9 weeks of age ) , when the Hy-Line pullets again 
produced a s i gnificantly higher yield of eggs as  compared 
to the other stra1ns g Grams of hen-day egg production de­
creased for all three strains in the 40-through-4J-week age 
peri od . The DeKalb and Hy-Line strains produced s i gni f i ­
cantly · more grams o f  egg per hen per day than the random­
bred S CWL strain . 
Groups of pullet s whi ch originally received the diet 
containing excess i odine cons i stently consumed s i gnif i ­
cantly more feed than control groups from J 2  through 4J 
weeks of age ( Table 27) �  Differences were also  shown to  be 
stati sti cally different among strains, wi th randombred pul­
lets consuming more feed than DeKalbs and Hy-Lines from 32 
�hrough 43 weeks of age . From 36 through 39 weeks of age, 
DeKalb pullets consumed signi fi cantly more feed than Hy­
Line pullets. From 40 through 43 weeks of age, the Hy-Lines  
consumed s ignif i cantly more than the DeKalbs. 
Diet had no effect on average egg s i ze (Table 28 ) . 
The Hy-Line strain of pullets consi stently produced larger 
eggs than the DeKalb strain , while randombred S CWL pullet s  
consi stently produced. smaller eggs than the DeKalb strain. 
These differences were all shown to be stati stically signi -
f icant . 
Hen-housed mortality was lower for the i odine treated 
groups compared to the control groups during a 24-week 
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period (Table 29 ) . Body weight gains were similar for 
groups on both diets  ( slightly under 500 grams per hen) .  
Interior egg quality was the same for both diets . The 
amount of feed required per dozen eggs was somewhat less 
for the control groups than for the iodine treated groups. 
A summary of the mortality losses is presented in 
Table JO . There was a higher rate of mortality on the 40 
mg. per kg. drug treatment than on the 0, 1 0  and 20 mg. per 
kg. treatments () Only four hens._ were lost from the groups 
which received exces s  iodine . When comparing mortality be­
tween strains over all treatment groups , it is noted that 
about twice as many DeKalb pullets died as compared to the 
Hy-Line and randombred SCWL pulle t  groups. Table 31 sum­
marizes mortality as to the cause of death. 
Per cent hatchability of all eggs set (Table 32 ) was 
80 . 7% in the contro l  groups and ranged from 78 . 7 to 8 2.1% 
in the chlormadinone and iodine treated groups. Per cent 
hatchability of all eggs was highest for the Hy-Line strain, 
intermediate for the DeKalbs and lowest for the randombred 
SCWL pullets. 
Per cent hatchability of fertile eggs ranged from 92.2 
to 94 . 4% among all diets and strains (Table 33), showing no 
significant effects . Chlormadinone acetate or excess iodine 
did not adversely affect per cent hatchability of eggs set 
or hatchabil1 ty of fertile eggs. The strain differences 
were largely a fertility effect . 
·Table 20. Hen-Day Egg Prod uction of Pullets Receiving 
Dietary Chlormadinone Acetate Supplements or Excess 
Dietary Iodine From 1 9 Through 23 Weeks of Age . 
Experiment 70 -2 . 
Diet 
(!) Control 
(2) 1.0  mg. 
per kg. 
CAP** 
( 3) 20 mg . 
per kg. 
CAP 
(4) 40 mg . 
per kg . 
CAP 
Strain  
DeKalb 
Hy-Line 
R . C o  
diet ave . 
DeKalb 
Hy-Line 
R . C  .. 
diet ave " 
DeKalb 
Hy-Line 
R . C .  
d. iet ave e 
DeKalb 
Hy-Line 
R . C .  
diet ave .. 
Strain ave . DeKalb 
(diets 1-4) Hy-Line 
R . C a  
(5) 1 0, 000 
p.p . m .  
iodine 
DeKalb 
Hy-Line . 
R . C .  
diet ave . 
19-23 
J . 2 
0 . 1 
4 . J 
o . o 
o . o 
1 . 7 
o . o 
o . o 
0 . 2 
o . o 
o . o 
o . o 
Age in weeks 
24-27 28-31 
% cf ; 1o 
32.1 
33 . 9  
39 . 3 
1 6 . 9 
28 . 0  
2 '5 . 1  
2J. Jb 
1 3 . 8  
2 3 . 2  
23. 0 
22 . Jb 
1 8 . 3  
24 . 1  
24 . 7 
20 . 0b 
20.2 
27 . 2  
28.0 
21 . 9 
25 . 7  
1 8 . 6  
22 . 1  
73 . 7  
75 . 7 
76 . 5 
73 . 7  
68. 9 
77 . 3  
78 .9 
75 . 0  
72 . 1  
76 . 7  
77 . 9  
32-33 
% 
76 . 7  
75 . 8 
76.7  
76 . 3  
73 . 3  
79 . 1  
78 • 7 
7 .8 
80 . 6  
80 . 6  
A2 .z 
0. 3 
*Di fferent letters within a column indicate significant 
differences at the 5% level , (P<0.05) . 
** Chlormad inone acetate . 
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Table 21 . Grams of Hen-Day Egg Production From Pullets  
Receiving Die tary Chlormadinone Ace tate Supplements or 
Excess  Dietary Iodine From 1 9  Through 23 Weeks of  Age . 
Diet 
( 1 ) Control 
(2) 1 0  mg. 
per kg ., 
C�* 
( 3) 20 mg . 
per kg. 
CAP 
( 4) 40 mg. 
per kg. 
CAP 
Strain 
DeKalb 
Hy-Line 
R . C .  
diet ave . 
DeKalb 
Hy-Line 
R . C . 
diet  ave dP 
DeKalb 
Hy-Line 
R . C .  
diet a.ve il 
DeKalb 
Hy-Line 
R . C .  
diet  ave � 
Experiment 70-2 . 
19-23 
Age in weeks 
24-27 28 -31 
1 .94a* 
8. 21 
1 4. 32 
1 1 . 32 
1 1.28b 
6. 8 5  
1 1 . 67 
1 0.
t
o 
9. 7b 
8 . 69 
1 1. 72 
1 1 . 1 6  
1 0. 52b 
39. 05 
41 . 33 
37 . 60 
39. 32 
3 . 1 7  
36.41 
41. 86 
18 . zo 
38 . 99 
41 . 1 0  
42 . 20 
a:2 ·
1 2  
0.81 
32-33 
42. 2 6  
43.1 4 
a2
. 2a 1 . 5 
42. 52  
44. 68 
az - 98 
40.80 
44.8 3 
40.50 
42. 04 
43 . 0 
54 
Strain ave . DeKalb 
( diet s  1-4)  Hy-Line 
R . C . 
9. 90 
1 3 . 68 
1 2. 73 
37. 88  
41. 94 
38 . 1 5 
42 . 2 3ab 
44 . 42a 
J9 . 62b 
( 5 ) 1 0, 000  
p . p . m . 
iodine 
DeKalb 
Hy-Line 
R . C .  
d iet ave a 
1 0.30 
1 2. 44 
8 . 49 
1 0.41 
42. 8 7  
46 . 76 
40. 81 
43 .48 
*Different letters wi thin a column indicate significant 
difference s at the 5% level, ( P<0.05) . 
** Chlormadinone acetate . 
Table 22 . Feed Consumption of Pullets Receiving Dietary 
Chlormadinone Acetate Supplements or Exces s Dietary 
I odine From 19 Through 2 3  Weeks of Age. 
ExEeriment zo -2. 
Ar:r:.e in weeks 
Diet Strain 1 2-2J 2Zi'.-2z 2 8 -J1 J2 -JJ 
grams :eer hen ner dal 
(1) Control DeKalb 57.8 74. 7 81.0 100.0 
Hy-Line 47 . 5 63.7 8 8.0 110.3 
R o C  o �5 . 8 81.2 *2.6 104.1 diet ave " .5 3 - ?d* 73.2a 7 .1c 1 04. 7d 
(2 ) 10 mg. DeKalb 68 . 6  62.5 81. 7 101 .8 
per kg . Hy-Line 57 . 3 53.6 88.3 115.9 
CAP*-tt- R . C  .. 65 .. 2 �6. 8  �1.6 10�.5 diet ave . 63.6c 4.2b 7 .1c 10 7. oc 
( 3) 20 mg. DeKalb 72.4 61 .o 106.5 10 3.9 
per kg . Hy-Line 63 . 3  50 . 3  90.2 116.7 
CAP R . C . 6z .2  �5 . 6 24.J 1oz . 4  
diet ave @ 67 . Bb 2.2c 96.9a 109.3b 
(4) 40 mg. DeKalb 71 . 0  63.2 89.0 110.0 
per kg. Hy-Line 74 . 2  47.3 94.1 11 7.0 
CAP R . C .  62 .5 �4 . o  22 . 0  1 10.1 diet ave " 71 .5a 1.5d 91.6b 112.3a 
Strain ave. DeKalb 67 . 4a*** 65.3b 89.5 103.9c 
(diets 1-4) Hy-Line 60 . 5b 53.7c 90.1 11 4.9a 
R . C . 64 • .Sa 76.8a 92.6 106 .  b 
(5 ) 10 , 000 DeKalb 41 . 8  80 . 4  86.9 100.0 
p.p.m. Hy-Line 42 .0 78 . 6  94.o 120.0 
iodine R . C .  42 . 6  84 . 6 26 .1 111.s · 
diet ave. 42 .1 81.2 90.2 110.6 
*Different letters within a column (diet s 1-4) indicate 
significant differences at the 5% level , (P<0.05) . 
**Chlormadinone acetate. 
***Different letters within a column (strain averages ) 
indicate significant differences at the 5% level, 
(P< 0.05) . 
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Table 23. Average Weights of Eggs Produced by Pullets 
Receiving Dietary Chlormadinone Acetate Supplements 
or Excess Dietary I odine From 19 Through 23 Weeks of Age. 
Experiment 70 -2 . 
Diet 
(1) Control 
( 2) 10 mg. 
per kg. 
CAP* 
(3) 20  mg. 
per kg. 
CAP 
(4) 40 mg. 
per kg. 
CAP 
Strain 
DeKalb 
Hy-Line 
R . C "  
diet  ave ci 
DeKalb 
Hy-Line 
R .. C .. 
diet ave o 
DeKalb 
Hy-Line 
R . C .  
d i e t  a.ve il 
DeKalb 
Hy-Line 
R . C  .. 
diet ave " 
Strain ave. 
(diets 1-4) 
DeKalb 
Hy-Line 
R . C . 
(5) 1 0 , 000 
p.p . m. 
iodine 
DeKalb 
Hy-Line 
R . C .  
diet ave. 
19-23 
gm. 
4J . 4 
41 . 0  
48. 4 
34 . 0  
Age in weeks 
24-27 28-31 
gm. gm. 
49. 4 
50. 4  
45. 6 
48 .4 
48. 6 
51 . 2  
45 .1 
48 . 2  
49. 3 
50 . 3  
45. 6 
48 .4 
48 . ?a** 
50.1 a 
45. Jb 
53. 0 
54 . 6  
49. 1 
52.2 
51 . 6  
55.2 
48. 4  
52.8 
54 . 2  
49 .1  
52.0 
'52. 4 
54. 6 
49. 1  
52.0 
52 . 4  
54 . 6  
48 .9 
51. 0 
55 . 6  
49 . 4  
52. 0 
32-33 
gm. 
55. 1 
56. 9 
51 .2 
55. 7  
56. 6 
51 - � 
54. 
55 . 1 
57 . 6  
51 . 1  
54 • .5 
54. 9b 
5 7 . oa 
51. oc  
53. 2 
58.0 
'51.  2 
* Chlormad inone acetate. 
**Different letters within a column indicate significant 
differences at the 5% level, ( P<0 . 05) . 
Table 24. Fourteen-Week Performance of Pulle t s  
Receiving Dietary Chlormad inone Acetate Supplement s 
or Exces s Dietary Iodine From 19 Through 23 Weeks 
of A�e . Experiment 70 -2 . 
body average 
weight Haugh 
feed per 
dozen 
Diet 
Z
ain* Unit s 
(kg • )  
Control 360 80  2. 18 
10 mg. per 
kg . CAP** 36.3 80 2. 46 
20  mg. per 
kg. CAP 323 81 2. 59 
40 mg. per 
kg. CAP 31 3 80 2. 52 
10 , 000 p . p. m. 
iodine 367 81 2.40 
*Weight gain over a 1 2-week period (19-30 weeks of age ) .  
** Chlormadinone acetate o 
Table 25 . Hen.-Day Egg Production of Pullets  Re ce iving 
a Control Di et or Excess  Dietary Iodine From 19 Through 
23 Weeks of Age . Experiment 70-2. 
Di et 
( l ) Control 
( 2 ) 10 , 000  
p. p. m. 
iodine 
Strain 
DeKalb 
Hy-Line 
R . C .  
d iet  ave . 
DeKalb 
Hy-Line 
R . C .  
diet ave . 
Strain ave. DeKalb 
Hy-Line 
R . C  .. 
'32 -35 
78 .  3 
7 7  fj 5 
J?. 1 
77 .6  
79 . 4 
80 . 4  
8 1  · 4 
80. 
78 . 8 
79 . 0  
79. 2 
Age in  weeks 
36-39 
73 . 9  
77 . 7 
73 . 8 
75 . 1  
76 . 3  
8 0. J 
79 .t 
78 .  
75 . 1 
79 . 0  
76 . 6  
40-43 
% 
73 . 2  
7 . o  
69 . 3 
73 . 2  
72. 2 
75 . 7 
74 . 9 
74. J 
72 . 7 
76 . 4  
72 . 1 
5 7 
Table 26. Grams of Hen-Day Egg Producti on From Pullets 
Receiving a Control Diet or Excess Dietary I odine From 1 9  
Throush 22 Weeks of A�e. Experiment zo -2. 
-P£_e in weeks 
Diet Strain J2-)2 �l>-22 r;:o -1+2 
(1 ) Control DeKalb 43 . 53 42 . JO 42.70 
Hy-Line 44 . 49 45.63 46.47 
R ., C .  a2 . a� 
a2 - a1 as .1a diet ave . 2 . 62 . 8 2.4 
(2) 10, 000 DeKalb 42.62 42.63 41 .35 
p.p.m. Hy-Line 47 (1 51 48.63 46.93 
iodine R . C ., 42.42 42.80 41 . 4l 
diet ave . 44 . 20 44.69 43.23 
Strain ave s DeKalb 43.0?b* 42.46b 42.02a 
Hy-Line 46 . ooa 47 . 1Ja 46.70a 
R .. C o 41 6 1  ?b 41 . 1 6b J9.78b 
*Different letters within a column indicate significant 
differences at the 5% level, (P<0 .05) . 
Table 27. Feed Consumption of Pullets Receiving a Control 
Diet or Exce ss Dietary I odine From 19 Through 23 Weeks of 
A.ge e Exper iment 70 -2. 
Diet Strain 32 - 35 36-39 40 -43 
grams per hen per day 
Age ln weeks 
(1 ) Control 
(2) 10, 000 
p.p.m. 
iodine 
Strain ave. 
DeKalb 
Hy-Line 
R . C .  
diet ave � 
DeKalb 
Hy-Line 
R . C . 
diet ave. 
DeKalb 
Hy-Line 
R . C .  
109 . 8  
1 1 2.4 
1 1 6 . 1  
1 1 2  .8b* 
1 08 . 7  
1 19. 7 
1 22 � 0  
1 16.Ba 
10 9.2c** 
1 16 . 0b 
1 19.oa 
1 07.2 1 04.6 
99 . 8  10 3.9 
1 02. s 1 08.2 
105.6b 10 5 . Sb 
1 07.4 1 02.4 
104.1 1 10 . 4  
1 17 . 0 1 1 0.z 
1 09 . 5a 1 07.8a 
1 07 . Jb 1 3.5c 
102.0c 1 07.2b 
1 1J . 4a 1 09.8a 
*Different letters within a column (diets 1 & 2) indicate 
significant differences at the 5% level, (P(0 .05) . 
**Different letters within a column (strain ave.) indicate 
significant differences at the 5% level, (P( 0 . 0 5) . 
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Table 28. Average Weights of Eggs Produced by Pullets 
Receiving a Control Diet or Excess  Dietary I odine From 19  
�hrough 23 Weeks of Age . Experiment 70-2 . 
Age in weeks 
Diet Strain 32-35 36-39 40-43 
( 1) Control 
( 2 ) 1 0 , 000 
p.p . m. 
iodine 
DeKalb 
Hy-Line 
R . C .  
diet ave e 
DeKalb 
Hy-Line 
R . C .,  
diet ave " 
gtn o  gm . gm .  
55 e 6  
57 . 4 
51 . 6 
546 9 
53 . 7 
59 . 1  
52 . 1  
55 o 0  
5 . 5 
5 5. 8  
60 . 5 
'5� .9  
58 . 3 
60.3 
55 . 0 
5 7 . 9  
5 7 . 3 
61 . 9  
5§ . 3  
Stra'in ave " DeKalb 54 . 6b* 
5 • 7 
56 . 5b 
59. 6a 
5 3 . 7c 
 2
57. 8b 
61 . 1a 
55.2c 
Hy-Line 58 . 2a 
R o C o  52 . oc 
*Different letters wi thin a column indicate significant 
differences at the 5% level p ( P< 0 . 05 ) .  
Table 29 0 Twenty-Four Week Performance o f  Pullets  
Receiving a Control Diet or Exces s Dietary Iodine From 1 9  
Through 23 Weeks of Age . Experiment 70-2 . 
Diet 
(1 ) Control 
( 2 ) 1 0, 000 
p . p . m. 
iodine 
hen- body average feed per 
housed weight Haugh dozen 
mortality f
ain Unit s  eggs 
( % ) gm • ) ( kg • ) 
497 77  1 . 9 .3 
4 . 2  493 77 1 . 99 
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Table 30 . Death Losses From 1 9  Through 33 Weeks of Age of 
Pullets Rece ivine Dietary Chlormad inone Acetate 
Supplements or Exce ss  Dietary Iodine From 19 Through 2 3 
Weeks of Age . Ex:2er:tment Z0 -2. 
Strain 
Diet l}eKalb Hy-Line R . C. Total 
Control 4 3 2 9 
1 0  mg . per 
kg . CAP* 5 2 2 9 
20  mg . per 
kg . CAP 7 1 1 9 
40 mg . per 
kg . CAP 1 0  2 c:: 1 7  _, 
1 0 , 000  p. p . m .  
3 4 i odine 0 1 
Total 26 9 1 3  48 
* Chlormadinone acetate o 
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Table J1 . Cause of Death of Pullets ( 1 9-33 weeks of age } 
That Received Dietary Chlormad inone Acetate Supplements 
or Exces s Dietary Iodine From 1 9  Through 23 Weeks of Age. 
Diet 
Control 
10 mg. / 
kg. 
CAP** 
20 mg . /  
kg. 
CAP 
40 mg. / 
kg. 
CAP 
1 0 , 000  
p. p. m. 
iodine 
Experiment 70 -2 . 
DeKalb 
Leukosi s  2 
Peritonit i s  1 
Unknown 1*  
Blow out 1 
CRD :1. 
Leukos i s  3 
Leukos i s  2 
No gro s s  
les ions 1 
Unknown 4-rt' 
Airsacculi tis  1 
Enterit i s  1 
Fatty liver 1 
Hepati t i s  1 
No gross  
lesi ons 1 
Leukosi s 1 
Leuko s i s  and 
fatty liver 2 
Unknown 2-� 
No deaths 
Strain 
Hy-Line 
Leukosi s 2 
Leukosi s and 
fatty liver 1 
Leukosi s 2 
Leukosis  and. 
fatty liver 1 
Leukosi s 2 
Leukosi s 1 
R . C .  
Leukosi s 2 
Leukosi s  2 
Unknown 1 *  
Blow out 1 
Fat ty liver 1 
Impacted 
oviduct 1 
Leukosi s 2 
CRD 1 
Fat ty liver 1 
Unknown 1 -if-
*The cause of death was uriknown for nine hens . S i x  of 
these were necropsied but were not identified individually 
on the report from the diagnostic  lab . ( These six  were 
DeKalb. Two were found to have leukosis  and four of them 
had. no gross lesions ) ., The remaining three hens in the 
unknown category were not submitted to the lab for 
diagnos i s. 
**Chlormadinone acetate e 
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Table 32 . Per Cent Hatchabi lity of Eggs Set From Pullet s  
Receiving Dietary Chlormadinone Acetate Supplement s or 
Excess Dietary Iodine From 19 Through 2 3  Weeks of Age. 
Experiment 70 -2 . 
Strain 
Diet DeKalb Hy-Line R . C .  Average 
Control 80 0 ?  87 . 4  74 . 7  8 0 . 7  
1 0  mg . /kg. CAP* 8 9  .. ? 83 . 5  67. 2  78 . 8  
2 0  mg. /kg. CAP 81 0 8  90.2 73 . 0 81. 4 
40 mg./kg . CAP 78 � 7 86 . 3  71. 6  78. 7 
1 0 , 000  p.p.m. i odine 80 01 6  90 . 4  75 . 5 82. 1  
Average 82 " 2  87 . 7  72. 3 80. 4  
* Chlormadinone acetate " 
Table 33 . 
Pullets 
Supplements 
Per Cent Hatchabl li ty of Fertile Eggs F.rom 
Receiving Dietary Chlormad inone Acetate 
or Exce s s  Dietary I odine From 1 9 Through 2 3' 
Week§ of Age o Experiment 70 -2. --=--= dtrain 
DeKalb �y-Line R . C .  Average Diet --------��.:.r 
Control 
1 0  mg./kg. CAP-i� 
20 mg./kg. CAP 
40 mg. /kg. CAP 
1 0 , 000 p. p. m .  i odine 
Average 
*Chlormadinone acetate . 
95 o 1  
90 ., 0  
9? e 2  
94 .. 0 
93 . J  
95 . 0  91 . 4  92 . 2  
90 e 5  9.5. 2  93 . 6 
93 . 5 9.5. 7 93 . 2 
95 . 7 90. 7 94 . 4 
95 .9  90 . 9 93 .7  
94. 2 92 . 8 93 . 4  
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GENERAL DIS CUSSION 
Excess dietary i odine at the 10 , 000 p . p.m. level 
caused a signifi cant delay in hen-day egg producti on in two 
of  the three studies  whi ch were conducted.  The two lower 
levels of i odine were ineffective in significantly sup­
pressing egg production in thi s work. The experimental 
diets had no beneficial effect on subsequent egg s i ze ,  al­
though strain differences in egg s ize were shown to be s ig­
nificant. 
High leve ls  of iodine made the diet s  somewhat unpal­
atable to the pullets 11 as evidenced by lower feed consump­
tion. After termination of the iodine treatment s ,  the 
treated pullets tended to consume more feed as compared to 
control groups o Thi s difference was noted for only a few 
weeks. Hatchabi l1ty data collected from pullets receiving 
the iod ine treatments showed variable results. Hatchabi lity 
of all eggs set from randombred S��L pullets receiving ex­
cess  iod ine was suppressed over a period of several months. 
Hatcha.bi lity among mixed-strain groups was similar. One 
may conclude that strain differences in tolerating the high 
levels of iodine may have caused some of the variabili ty in 
hatchabi lity data . 
Mortality losses in the 1 0 , 000 p . p . m. iodine treated 
groups were lower -than , or equal to that in the control 
groups. Haugh Unit determinations of eggs from among the 
groups on the i odine treatments ind icated that iodine 
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produced no beneficial or harmful effects on this measure ­
ment of egg quality �  Hens whi ch received excess  i odine con­
tinued to excrete large amounts of iodine into the egg for 
several weeks 9 as measured by prote in bound iodine deter­
minations on samples of egg albumen . Thi s ind i cate s  that 
the use of high levels of iodine to suppres s  egg production 
would not be practi cal on a commercial bas i s. 
Chlormadinone acetate ( CAP) signifi cantly inhibited 
ovulation at all treatment levels . Experimental diets  were 
formulated so that pullets  would be receiving 1 ,  2 and 4 mg. 
of CAP per pullet per day c The pullet s  recei ved a some ­
what lower dosage of drug because feed consumption was 
lower than the expected average of 100 grams per pullet per 
day during the treatment period . CAP treatments caused 
pullets  to consume signi ficantly more feed. Observations 
were also made on the watery consistency of the droppings of 
the CAP treated pullets � They were consi stent ly more watery 
as the treatment level increased . There were obvious 
strain differences  in mortality during CAP treatment . The 
DeKalb pullets  were unable to withstand the CAP treatment 
as we ll  as e i ther the randombred SCWL or Hy-Line pullets . 
Comparing all s trains over the treatment leve ls , mortali ty 
losses  were greatest  on the highest level of CAP treatment. 
After removal of CAP from their diets , the se pullets  rapid­
ly came into production and after a few weeks reached pro­
duction levels comparable to that of the control groups. 
Subsequent egg s ize was not increased as  a result of CAP 
treatments o  Strain differences were noted in grams of hen­
day egg production f feed consumption and average egg weight 
among the groups of pullets in the CAP experiment. 
Interior egg quality was similar for all groups during the 
experiment e 
SUMMARY 
Various treatments were implemented to delay sexual 
maturity of layer=type pullets o Randombred SCWL and two 
strains of commercia egg-type pullets were placed on 
pullet grower diets eonta1ning 0, 2500 . 5000 and 10, 000 
p.p.m. iodine in th� form of potassium iodide. Chlorma­
d1none acetate WtEUti used at treatment levels of 0, 10, 20 
and 40 p . p �m e  in a )l)U.llet grower diet. Treatments were 
1n1t1ated at sev�ral a.gea when pullets were approaching 
sexual matur1ty 61  
66 
Only the 1 0 0 000 P 0 P em 0  iodine treatment was effective 
in significantly �uppressing ovulation. Some evidence was 
shown that iodine Bdwsrse ly affected fertility and hatch­
ability for several m�nths � Iodine was excreted into the 
egg at an unacceptabla high level for several weeks fol­
lowing dietary tr®$tments ( 24 mcg/100 gm. after seven weeks 
of deplet1on) <t 
Chlormadinone acetate treatment resulted in strain 
differences 1n mortalitY e the highest treatment level 
causing the most mortality . Pullets on the higher levels 
of chlormadinone acetate were observed to have very watery 
droppings during the treatment period . Droppings returned 
to a consistency simi lar to that of control pullets follow­
ing withdrawal of the dietary treatments . No other un­
usual observations were made on the physical appearance of 
the chickens. Feed consumption increased s ignificantly 
with the increasing amounts of chlormadinone acetate in the 
diet . 
Chlormadinone acetate seemed to be more satisfactory 
than excess  iodine as an ovulation inhibitor when fed in 
the diet of pullets � With only isolated exceptions, ovula­
ti on was effectively inhibited with all levels of the pro­
gesterone -like drug ( CAP) 0 which was used. Death losses 
from groups which received the chlormad inone acetate seemed 
to be the ma j or problem associated with using this hormone­
like drug. 
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APPENDIX 
Appendix 'rable 1 "  Analys i s  of  Variance 
Per Cent Hen-Day Egg Production 
Experiment 69-1 
Degree s  of Sums of Mean F 
77 
Age in Source  of  
Weeks Variation Freedom Square s  Square s Value s 
1 7-20 Repl i cate 
Di et  
Repli cate x Diet  
Total 
1 0 . 0 2  
3 1 • .31 
3 0 . 1 1  
? 1. 44 
21 -24 Replicate 1 5. 95 
Diet  3 1 22 . 70 
Repli cate x Diet J 21. 1 9  
0. 0 2  0 . 5.5 
0 . 44 1 1. 91* 
0. 04 
.5. 95 
40 . 90 
7 . 06 
0. 84  
.5. 79 
T __ o __ t __ a ...... l __ """""""'_,,,,, __ --'-7 ___ 1_4 ___ 9_._8_4 ________ _ 
2.5-28 Repli cate 
Di et  
Re pli cate x Di et 
Total 
29-32 Repli cate 
Di et  
Repli cate x Diet  
Total 
.33-36 Repli cate 
Die t  
Repli cate x Diet 
Total  
37-40 Repli cate 
Diet  
Repli cate x Die t  
Total 
1 25. 92 
.3 1 1 . 00 
J 21 . 93 
7 58 • 8 5 
1 4 . 06 
3 27. 72 
3 4 . 66 
7 36. 44 
1 3 . 78 
3 47 . 62 
3 2 . 31 
2 53 . 71 
1 1 1 . 04 
J 6. 5 5 
J 1 0 . 84 
z. 28. 44 
41 -44 Repli cate  1 24 . 1 5  
Diet  3 1 6 . 37 
Repli cate x Di et 3 1 6 . 1 7  
Total 7 56 . 69 
25. 92 
3. 67 
7. 31 
4. 06  
9 . 24 
1 . 55 
1 1 . 04 
2 . 1 8  
3 . 62 
24 . 1 5 
5 . 46 
5 . 39 
2 . 61 
5 . 94 
4. 90 
2 0 . 58* 
3 . 06 
0 . 60 
4 . 48 
1 . 01 
*Signi fi cant at the 5% ( P< 0 . 05 )  level of probabi li ty . 
Appendix Table 2. Analysis of Variance 
Grams of Hen-Day Egg Production 
Experiment 69-1 
78 
Age in S ource of Degrees of Sums of Mean F 
W eeks Variation Freedom Squares Sguares Values 
21-24 Replicate 
Diet 
Replicate x Diet 
Total 
25-28 Replicate 
Diet 
Replicate x Diet 
Total 
29-32 Replicate 
Diet 
Replicate x Diet 
Total 
1 
3 
J 
2 
1 
J 
3 
7 
1 
3 
3 
7 
33-36 Replicate 1 
Diet 3 
Replicate x Diet J 
Total 7 
37-40 Replicate 1 
Diet 3 
Replicate x Diet 3 
Total 
41-44 Replicate 
Diet 
Replicate x Diet 
z 
1 
3 
3 
1. 45 
28.62 
4. 65 
34 . ?2 
7.1 8 
7 .13 
6. 03 
20. 34 
1 . 37 
7.57 
0 . 56 
9 . t,0 
1. 81 
1 2.89 
o . 69 
15 . 39 
5 . 25 
6. 69 
2 . 23  
1 4 . 1 7 
7 . 84 
1 0 . 66 
3. 25 
Total Z 21 . 75 
1. 45 
9. 54 
1. 55 
7.18 
2. 38 
2.01 
1 . 37 
2.52 
0.1 8 
1.81 
4. 30 
0. 23 
7 . 84 
3 . 55 
1. 08 
*Significant at the 5% (P<0 . 05) level of probability. 
0. 94 
. 6.15 
3. 57 
1 .18 
7 . 30 
13. 45* 
7 . 87 
18 . 6J* 
7 . 0 5 
J.00 
7. 24 
3.28 
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Appendix Table ,3 .  Analysis of Variance 
Feed Consumption of Pullets ( grams/pullet/day ) 
Experiment 69-1 
Age in Source of 
Weeks Variation 
Degrees of Sums of Mean F 
17-20 Replicate 
Diet 
Replicate x Diet 
Total 
21 -24 Replicate 
Diet 
Replicate x Diet 
Total 
2 5 -28 Replicate 
29-.32 
Diet 
Replicate x Diet 
Total 
Replicate 
Diet 
Replicate x Diet 
Total 
33-36 Replicate 
Diet 
Replicate x Diet 
Total 
37-40 Replicate 
Diet 
Replicate x Diet 
Total 
41 -44 Replicate 
Diet 
Replicate x Diet 
Freedom Squares Squares Values 
1 
3 
3 
7 
1 
J 
3 
7 
1 
.3 
3 
7 
1 
.3 
3 
7 
1 
3 
3 
7 
1 
3 
.3 
7 
1 
3 
3 
3 . 64 
274.41 
23 . 42 
301 . 47 
0 . 55 
48 . 47 
8 .3 . 90 
132. 92 
2 . 42 
1 50 . 34 
1 5 . 45 
1 68 .  21 
3 . 38 
2 . 1 8  
14 . 7 7  
20 . 33 
0 . 60 
22. 28 
2 7.10 
49 .98 
5 . 61 
22 . 01 
12. 46 
40. 08 
13. 2 6  
1 0 . 92 
43 . 31 
3 . 64 o . 47 
91 • 4 7 11 • 71 * 
7.81 
0 . 55 
16.16 
27 . 97 
2 . 42 
50.11 
5 .15 
3 . 38 
0 . 72 
4 . 92 
0. 60 
7 . 43 
9 . 03 
5. 61 
7 . 34 
4 . 1 5  
1 3 . 26 
3 . 64 
1 4. 44 
0 . 02 
0. 58 
o . 47 
9 - 7.3* 
o . 69 
0.15 
0. 01 
0 . 82  
1 . 35 
1 . 77  
0 . 92 
0 . 25 
Total ? 67 . 49 
*Significant at the 5% (P<0. 05) level of probability. 
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Appendix Table 4 .  Analysis of Variance 
Average Egg Weight in Grams 
ExEeriment 62-1 
Age in Source of Degree s of Sums of Mean F 
Weeks Variation Freedom Sguares Sguares Values 
21 -24 Replicate 1 0. 1 8  0. 1 8  0. 58 
Diet 3 3.01 1.00 3.24 
Replicate X Diet 3 0. 93 0 . 31 
Total 2 4. 1 2  
25-28 Replicate 1 0.21 0.21 0. 69 
Diet 3 3. 76 1. 25  4. 12 
Replicate X Diet 3 0 . 91 0. 30 
Total z 4 . 88 
29-32 Replicate 1 0.06 0.06 0.25 
Diet J 2 . 5 3 o. 84 3. 45 
Replicate X Diet 3 0. 73 0. 24 
Total z J . 22 
JJ-J6 Replicate 1 0. 21. 0.21 0. 69 
Diet 3 0 . 81 0.27  0. 88 
Replicate X Diet J 0. 92 0. 30 
Total 7___ 1.94 
37-40 Replicate 1 0 . 55 0 . 55 2. 53  
Diet 3 J. 49 1. 1 6  5. 34 
Repli cate X Diet J 0. 65 0.22 
Total 2 4 . 69 
41 -44 Replicate 1 0.06 0.06 0. 39 
Die t  J 2. 39 o . so 5 . 05 
Replicate X Diet 3 o. 47 0. 1 5  
Total z 2.92 
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Appendix Table 5 . Analysis of Variance 
Per Cent Hen-Day Egg Production 
ExEeriment 62-2 
Age in S ource of Degrees of Sums of Mean 
Weeks Variation Freedom Squares Squares Values 
1 9-22 Replicate 1 o . 66 o . 66 4 . 1 0  
Diet 3 1 . 2 3  o . 41 2 . 55  
Replicate X Diet 3 o . 48 0 . 16 
Total 2 2 . 3z 
2 3-26 Replicate 1 19 . 22 19 . 22 3 .  }48 
Di et  J 301 . 8 7  1 00 . 62 1 8 . 22* 
Replicate X Diet 3 1 6  • .57  5 . 52 
Total z 337. 66 
2 7-30 Replicate 1 2 . 88 2 . 88 0 . 22 
Diet 3 25 . 37 8 . 46 o . 64 
Replicate X Diet 3 39 . 53 13 . 1 8  
Total 2 6z . zs 
31 -34 Replicate 1 2 . 64 2 . 64 0 . 20 
Diet 3 6 . 97 2 . 32 0 . 1 8  
Replicate X Diet 3 39 . 1 0  13 . 0 3 
Total z 48 . zl 
35-38 Replicate 1 8 . 61 8 . 61 0 . 82  
Diet 3 26 . 77 8 . 92 0 . 8 .5  
Replicate x Diet 3 31 . 63 10 . 54 
Total z 67 . 01 
39-42 Replicate 1 1 . 36 1 . 36 0 . 41 
Diet 3 9 . 08 3 . 0 3 0 . 91 
Replicate X Di et 3 9 . 99 3 . 33 
Total z 20 . 4] 
4J-46 Replicate 1 2 . 42 2 . 42 0 . 1 7 
Diet 3 12 . 2 9 4 . 1 0 0 . 29 
Replicate x Diet 3 42 . 26 1 4 . 09 
Total 2 26 . 2z 
*Significant at the 5% (P< 0 . 05) level of probabi lity . 
Append ix Table 6 0  Analysis  of Variance 
Grams of Hen-Day Egg Producti on 
Experiment 69-2 
Age in Source of Degree s  of Sums of Mean F 
82 
Weeks Variati on Freedom____, Squares Squares Values 
23-26 Replicate 1 
Diet 3 
Replicate x Diet J 
3 . 35 
76 . 1 0  
. 2 .  70 
3 . 35 
2.5.37 
0 . 90 
3.73 
28.23* 
Total --·-=---,=--�=-'lZ�==-�8_2�•.;;;.1�5--_______ _ 
27-30 Replicate 1 
Diet 3 
Repli cate x Diet 3 
Total 
31 -34 Repli cate 1 
35-38 
Diet 3 
Re pli cate x Diet 3 
Total 7_ 
Repli cate 1 
Diet 3 
Repli cate x Diet 3 
Total  
39-42 Repli cate 1 
Diet 3 
Replicate x Di et  3 
Total 7 
43-46 Repli cate 1 
Diet 3 
Repli cate x Diet 3 
0 � 02 
1 0 . 06 
6 . 82 
0 . 02  
4 . 56 
14 0 02 
1 8 . 60 
1 ., 96 
1 2 .  71 
7 ,, 30 
O Q 05  
1 ., 12 
3 . 1 0 
4 . 27 
3 . 42 
1 .  98 
1 4 . 20 
Total  7 13 . 60 
0.02 
3 . 35 
2 . 2 7  
0.0 2 
1 . 52 
4.67 
1.96 
4.24 
2 . 43 
0 . 0_5 
0 . 37 
1 . 0 3  
3 . 42 
o . 66 
4 . 73 
*Significant at the 5% (P<0 .05) level of probabili ty . 
0.01 
1 .47 
0 . 01 
0 . 33 
0.05 
0.36 
0.72 
0 . 1 4  
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Append ix Table 7 .  Analysi s  of Variance 
Feed Consumption of Pullets (grams/pullet/day) 
Experiment 69-2 
Age in 
Weeks 
Source of 
Variation 
Degrees of Sums of Mean F 
Freedom Squares Squares Values 
19-22 Repli cate 1 
Diet J 
Replicate x Diet 3 
Total 7 
23-26 Repli cate 1 
Diet 3 
Repli cate x Diet 3 
Total  7 
2 7-30 Replicate 1 
Diet 3 
Repli cate x Diet  3 
Total J 
31 -34 Repli cate 1 
Diet 3 
Replicate x Diet  3 
74. 42 
21 7 . 0 3  
1 38 .  95 
430 . 40 
70 . 21 
4J e 72 
6 . 0 7 
1 20 . 00 
97 . 30 
218 . 52 
21 . 37 
337 . 19 
33 . 21 
1 34 .  04 
47 e 27 
74 . 42 
72 . 34 
46. 32 
70 . 2t 
1 4 . 5 7 
2 . 02 
1.61 
1.56 
34 . 68* 
7 . 20 
97 . 30 1 3 . 66* 
72 . 84 1 0 . 22* 
7 . 1 2  
33 . 21 
44 . 68 
1 5 . 76 
2 . 1 1  
2 . 84 
.;;..T __ ot,...;a __ l _______ , __ Z,.__ ___ 2 ..... 1_4 ....... ..... 52 ________ _ 
35-38 Replicate 1 
Diet 3 
Repli cate x Diet 3 
Total 7 
39-42 Repli cate 1 
Diet 3 
Replicate x Diet 3 
Total 7 
43-46 Repli cate 1 
Diet 3 
Repli cate x Diet 3 
1 41 . 96 
255 . 75 
96 . 09 
493 . 80 
1 3 . 00 
1 48 .  90 
290 . 98 
4 t,2 . 88 
0. 28 
39 . 2 7 
1 31 .  79 
Total 7 1 71 • 34 
1 41 . 96 
8 5 . 2 5 
32 . 0 3  
1 3 . 00 
49 . 63 
96 . 99 
0 . 28  
1 3 . 09 
43 . 93 
*Significant at the 5% ( P< 0 . 0.5) level of probabili ty. 
4.43 
2 . 66 
0 . 1 3  
0 . 51 
0 . 01 
0 . 30 
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Appendix Table 8 .  Analysis  of  Variance 
Average Egg Weight in Grams 
Ex:eeriment 62-2 
Age in Source of Degrees of  Sums of Mean F 
Weeks Variati on Freedom Squares Sguares Values 
2 3-26 Repli cate 1 0 . 72 0 .  72 0. 56 
Diet .3 3 . 07  1 . 0 2  0 . 79 
Repli cate X Diet 3 3 . 8 7 1 . 29  
Total _2 z . 66 
2 7-JO Repli cate 1 0 . 98 0 . 98 0 . 63  
Diet 3 2 . 1 7 0 . 72 o . 47 
Replicate X Diet 3 4 . 65 1 . 55  
Total 'l z. 8 0 
31 -34 Repli cate 1 0 . 78 0 .  78 o . 4b 
Di et 3 0 . 73 0 . 24 0 . 1 3 
Repli cate X D1 et  3 5 . 81 1 . 93 
'rotal 2 z . �2 
35-38 Repli cate 1 0 . 1 0  0 . 1 0  0 . 08 
Diet 3 3 . 76 1 . 2 5 1 . 03  
Repli cate X Diet J. 3 . 66 1 . 2 2  
Total 2 Zo 52 
39-42 Repli cate 1 0 . 32 0 . 32 0 . L�J 
Diet 3 1 . 45 o . 48 0 . 65 
Repli cate X Diet 3 2 . 23 0 . 74 
Total z 4 . 00 
43-46 Replicate 1 1 . 62 1 . 6 2  5 . 28 
Diet .3 1 . 05 0. 35 1 . 1 5  
Repli cate X Diet 3 0 . 92 0 .  31 
Tote�l 7 3 . 59 
Append ix Table 9 .  Analysis  of Variance 
Per Cent Hen-Day Egg Production 
Experiment 70 -1 
85 
Age in S ource of Degrees of Sums of Mean F 
Weeks Variation Freedom Squares Squares Value s 
21 -24 Repli cate 1 
Diet  3 
Repli cate x Die t  J 
Total ? 
25-28 Replicate 1 
Die t J 
Repli cate x Diet  3 
Total 7 
29-32 Repli cate 1 
Diet J 
Replicate x Di et  J 
Total 7 
33-36 Repli cate 1 
Diet J 
Repli cate x Di e t  J 
Total 7 
37-40 Replicate 1 
Diet J 
Replicate x Diet  3 
Total 7 
41 -44 Replicate 1 
Diet  J 
Replicate x Di et  3 
0.72 
25.2 5 
1 .68 
27.6 5  
4.20 
321 .85 
1 6.76 
342.81 
8 .61 
61 .54 
40.74 
1 1 0 . 89 
0.21 
J:J. • 8 :1.  
33.87 
65.89 
L� . 96 
24.J? 
72 . 34 
101 . 67 
6.66 
49.30 
15.57 
Total 7 ?1 . 53 
0 . 72 
8.42 
0 . 56 
4 . 20 
1 0 7 . 28 
5 . 59 
8 .61 
20 .51 
1 3.58 
0 .21 
10.60 
1 1 .29 
4. 96 
8.1 2 
24.1 1 
6.66  
1 6 . 4.3 
5.1 9 
1 .29  
1 5  .O J* 
0 . 75 
1 9  .1 9* 
0.63 
1 .51 
0 . 02 
0 . 94 
0.20 
0 • .34 
1 .28 
3.1 6 
*Significant at the 5% ( P<0.05) level of probabi lity. 
Appendix Table 1 0. Analysi s of Variance 
Grams of Hen-Day Egg Production 
Experiment 70 -1 
86  
Age in Source of 
Weeks Variation 
Degree s  of Sums of Mean F 
Freedom Square s Squares Value s 
21 -24 Replicate 1 
25 -28 
Diet 3 
Repli cate x Diet  3 
Total 
Replicate 1 
Diet  3 
Replicate x Diet  3 
Total 7 
29-32 Replicate 1 
Diet  3 
Repli cate x Diet  3 
Total 7 
33-36 Replicate 1 
Diet 3 
Repli cate x Diet 3 
Total 7 
37-40 Repli cate 1 
Diet  J 
Replicate x Diet  3 
Total 7 
41-44 Repli cate 1 
Die t  3 
Repli cate x Diet  3 
0.1 6 
4. 92 
0. 24 
5 . 32 
1 . 47 
8 t, . 00 
3. 34 
89.81 
2 . 99 
18 . 38 
11. 25 
32 . 62 
0 . 19 
10 . 69 
7 . 77 
18 . 65 
2 . 46 
7 . 32 
17 . 63 
27 . 41 
2 . 94 
15. 42 
3.1 8 
�otal 7 21 . 54 
0 .1 6 
1. 64 
0.08 
1 . 47 
28 .33 
1 . 11 
2. 99 
6 . 13 
3 . 75 
0.1 9 
3 . 56 
2 . 59  
2 . 46 
2 . 44 
5 . 88 
2 . 94 
5 .14 
1 . 0 6  
1. 99 
20. 83* 
1 .32 
25. 48* 
0 . 80 
1. 63 
0 . 0 7 
1 .38 
o . 42 
o . 42 
2.77  
4. 84 
*Signifi cant at  the 5% (P�0 . 05) level of  probability. 
Appendix Table 1 1 . Analysi s of Variance 
Feed Consumption of Pullets (grams/pullet/day ) 
Experiment 70 -1 
8 7  
Age i n  Source of Degrees of Sums of Mean F 
Weeks Variation Freedom Squares Squares Values 
21 -24 Replicate 1 
Diet  3 
Repli cate x Diet J 
Total 7 
25-28 Replicate 1 
2 9-32 
Diet  3 
Repli cate x Diet 3 
Total 7 
Replicate 1 
Diet 3 
Repli cate x Diet 3 
Total 7 
33-36 Repli cate 1 
37-40 
Diet 3 
Replicate x Die t J 
Total z 
Repli cate 1 
Diet  3 
Replicate x Diet 3 
Total 7 
41-44 Repli cate 1 
Diet 3 
Replicate x Diet 3 
0 . 04 
351 . 94 
1 2 . 30 
364 . 29 
6 . 48 
22 . 1 9  
6 . 73 
35 . 40 
0 . 1 5 
7 . 70 
2 . 34 
1 0  .1 9 
1 . 28 
21 . 90 
2 . 20 
25 . 38 
J . t 2  
JB . 8 9  
11 . 70 
53 . 7:L 
Total 7 J0 . 68 
0 . 04 
11 7 .  31 
4 . 1 0  
6 . 48 
7 . 39 
2 . 24 
O .1 5 
2 . 57 
0 . 78 
1 . 28  
7 . 30 
0 . 73 
3 . 1 2  
12 . 96 
3 . 90 
0 . 98 
4 . 31 
5 . 59 
0 . 01 
28 . 60* 
2 . 88 
3 . 30 
0 . 1 9  
3 . 28 
1 . 74 
9 - 95* 
0.80 
3 . 32 
0. 1 8  
0 . 77 
*Significant at the 5% (P< 0 . 05) level of probability. 
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Appendix Table 1 2 . Analysi s  of Variance 
Average Egg Weight in Grams 
Exneriment zo -1 
Age in Source of Degree s  of Sums of Mean F 
Weeks Variation Freedom Sguare s  Sguares  Value s 
21-24 Replicate 1 4.96 4.96 69 . 60** 
Diet  3 56. 94 18.98 266.00** 
Replicate X Diet 3 0.21 0 . 07 
Total z 62.1 1 
25-28 Replicate 1 o . 45 o . 45 1 . 49 
Diet 3 4 . 1 6  1 .39  4. 61 
Repli cate X Diet 3 0 . 90 0 . 30 
Total 7 5 . 51 
29-32 Replicate 1 0 . 1 0 0 . 1 0  1 . 00 
Diet 3 1 .  78 0 . 5 9  5. 68 
Repli cate x Diet J 0 . 31 0 .10 
'T'otal  z 2 .1 9 
33-J6 Repli cate 1 0 . 06 0 . 0 6  o . 46 
Diet J 0 . 27 0 . 09  0.69 
Repli cate X Diet 3 0 . 39 O . 1. 3 
Total z 0 . 22 
37-40 Repli cate 1 0 . 21 0. 21  o . 46 
Diet 3 0 . 0 3 0 . 01 0. 02  
Repli cate X Diet 3 1 . 38 0 .  l�6 
Total z 1.62 
41 -44 Repli cate 1 0 . 1 5  0 . 1 5  0 . 50 
Diet  3 0.01 
Repli cate X Diet 3 0 . 90 0. 30 
Total z 1 . 0 6  
**S ignificant at the 1% (P<0 . 01) level of probabi lity .  
Append ix Table 1 3. Analys i s  of Variance 
Per Cent Hen-Day Egg Production 
Experiment 70 -2 
S ource Degrees Sums 
89  
Age 
in 
Weeks 
of of of Mean F 
Variat i on Freedom Squares Squares Values 
19-23 R { repli cate ) 3 3 . 91 
26 . 0 7 D (diet ) 3 
R x  D 9 5 o 1 8 
1 4 . 1 1 1 9 e  75 
22 . 62 
S ( strain ) 2 
R X  S 6 
D X  S 6 
R X  D X  S 1 8  35 . 59 
__ To __ t,..;,a .... l_____ .= n 47 :1. 27 . 23 
265 . 24 24-27 R 
D 
R x  D 
s 
R X s 
D X S 
R X D X S 
Total 
2·8 -31 R 
D 
R x D 
s 
R X S 
D X s 
R X  D X  S 
Total 
32-33 R 
D 
R x D 
s 
R X S 
D X S 
R X D X s 
3 
3 
9 
2 
6 
6 
1 8  
1 628 .  94 
337 . 25 
_584. 79 
t l�8 . 71 
1 21 .59 
639 . 47 
47_ _3726. 00 
3 1 1 6 . 0 3 
3 1 1 4 . 37 
9 424 . 2 3 
2 296 . 04 
6 80 . 26 
6 1 78 . 61 
18 397 . 93 
47 1 637. 47 
.3 25 0 ?6 
3 40. 75 
9 280 . 92 
2 8. 76 
6 38.48 
6 1 05. 30 
1 8  378. ,39 
Total 47 878. 36 
1 . 30 
8. 69 
0. 58 
7. 05 
3. 29 
3. 77 
1 .98 
88 .41 
542.98 
37. 47 
292. 39 
24 . 78 
20 . 2 7 
35. 53 
38 . 68 
48 .1 2 
47. 1 4 
148. 02  
1 3.38 
29 . 77 
22 . 1 1  
8 . 5 9 
1 3.58 
31 . 21 
4. 38 
6.41 
:1- 7.5 5  
21 . 02 
o . 66 
4.40* 
0. 29 
3 - 57* 
1 . 66 
1 . 91 
2. 49 
15 . 28** 
1 . 05 
8 . 2 J** 
0. 70 
0. 57 
1 . 75 
2 . 1 8  
2 . 1 3 
6 . 70** 
0. 60 
1 . 35 
0 . 41 
0 . 65 
1 .48 
0. 21 
0 . 31 
0 . 8 3 
*Significant at the 5% (P<0 . 05) level of probabi lity. 
**Significant at the 1% (P<0.01 ) level of probability. 
Appendix Table 1 4 .  Analysis of Variance 
Grams of Hen-Day Egg Production 
Exper1men.t 70-2 
Source Degrees Sums 
90 
Age 
in 
Weeks 
of of of Mean F 
Variati on Freedom Squares Squares Values 
24-27 R (replicate ) 3 
D (diet)  3 
R x  D 9 
S (strain) 2 
R X  S 6 
D X  S 6 
R X D X S 18 
Total 4-J 
28-31 R 3 
D 3 
R X  D 9 
S 2 
H X S 6 
D x S 6 
R X  D X  S 1 8  
Total  
.59 0 1 3 
390. 67 
80 . 37 
123. 69 
I..J,1 . 19 
30. 97 
144. 64 
_870 . 66 
20  .. 81 
43. 44 
1 1 0 . 61 
164. 77 
29 .15 
58. 61 
98 . 77 
526 . 1 6 
32-33 R 
D 
3 9 . 1 5 
3 1 6  . 08 
R x  D 
s 
R X S 
D X S 
R X D X S 
9 72. 63 
2 185. 74 
6 1 5. 81 
6 2 5 . 92 
1 8  89. 74 
Total 47 415 . 08 
1 9 .  71 
1.30 . 22 
8. 93 
61 . 84 
6. 86  
5.16 
8. 04  
6. 94 
14. 48 
12 . 2 9 
82 . 38 
4. 86 
9. 77  
5. 49 
3 . 05 
5 . 36 
8 . 07 
92. 8 7  
2. 64 
4. 32 
4 . 99 
2. 45 
16. 21** 
1 . 1 1  
7 - 70** 
0 . 85 
o . 64 
1. 26  
2. 64 
2. 24 
15. 01** 
0. 89 
1 . 78 
0. 61 
1. 0 7 
1 . 62 
18 . 63** 
0. 53 
0 . 8 7  
**Significant at the 1% (P<0 .01 ) level of probability. 
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Appendix Table 15. Analysis of Variance 
Feed Consumpti on of Pullets (grams/pul let/day ) 
Exneriment 70 -2 
Age 
in 
Weeks 
Source 
of 
Variation 
Degrees Sums 
of of 
Freedom Squares 
19-2 3 R (replicate ) 
D (diet ) 
3 37 . 37 
3 21 2 7  " 42 
9 30 . 66 
2 378 0 53 
6 1 2  0 71 
6 340 . 77 
R X  D 
S (strain) 
R X S 
D X  S 
R X D X S 
Total 
24-27 R 
D 
R x  D 
s 
R X S 
D X s 
R X D X S 
Total 
28 -31 R 
D 
R x D 
s 
R X s 
D X S 
R X D X S 
rrotal  
32-33  R 
D 
R x  D 
s 
R x S 
D x S 
R X D X S 
1 8  79 6) 81 
42= 3007. 27 
J O e 02 
3 1 046 . 99 
9 0. 07  
2 4301 . 32 
6 0. 02 
6 1 '12 . 84 
1 8  ' 0 0 04 
47 j501 .JO 
3 2 . 2 7 
3 782 . 01 
9 1 4 . 50 
2 8 5. 1 6  
6 1 .  31 
6 1 020. 36 
1 8  57. 22 
47 1962 . 83 
3 0 . 1 7 
3 372 . 38 
9 0 . 1 7  
2 1 077. 35 
6 o . 4o 
6 83 . 02 
1 8  0 . 75 
Total 47 1 534. 24 
Mean 
Squares 
1 2 . 46 
?09 . 1 4  
3 . 41 
1 8 9. 2 7 
2 . 1 2  
56. 79 
4. 43 
0. 01 
348. 99 
0. 01 
2150. 66 
25 . 47 
0 . 002  
0 . 76 
260. 6 7  
1 . 61 
42 . 58 
0. 22 
1 70 . 06 
3. 1 8  
0. 06  
1 24. 1 3  
0. 02  
.538. 67  
0. 07  
1 3 . 84 
0. 04 
F 
Values 
2. 81  
159 . 94** 
0. 77 
42 . 69** 
o . 48 
1 2. 81** 
2. 8 7  
1 73, 631 . 35** 
3 . 98* 
1 , 069, 980. 1 8** 
1 2, 673. 04** 
0 . 24 
8 2. 00** 
O .  51 . 1 3. 39-i'"* 
0 . 0 7  
3 - 50** 
1 . 34 
298 7 . 43** 
0 . 44-
1 2 ,  964. 48iHE-
1 .  59 
333. 02** 
*Significant at the .5% (P�0 . 05) level of probability. 
**S ignificant at the 1% (P<0. 01 )  level of probabi lity. 
Append ix Table 1 6 . Analys i s  of Variance 
Average Egg We ight in Grams 
Experiment 70 -2 
Age 
in 
Weeks 
Source 
of 
Variation 
Degrees  Sums 
of of 
Freedom Squares 
1 9-23 R (replicate ) 
D (diet ) 
3 1 46 0 1 7 
3 3975. 26 
9 1 1 94 .. 65 
2 1 740 . 56 
6 901 � 99 
6 1 0 37. 52 
R x  D 
S (strain)  
R X S 
D X S 
R X D X S 
Total 
24-27 R 
D 
R x D 
s 
R X S 
D X S 
R X D X S 
Total 
28 -31 R 
D 
R x D 
s 
R X S 
D x S 
R X D X s 
Total 
32-33 R 
D 
R x D 
s 
R X s 
D X s 
R X D X S 
18 3281 . 75 
47 1 2277.90 
3 3 " 77 
3 1 5. 66 
9 ? . 1 4 
2 192. 68 
6 1 2. 38 
6 8 . 2 7 
1 8  19 . 01 
4Z 2ss . 91 
3 2 . 1 4  
3 1 . 26 
9 5 . 1 1  
2 264. 69 
6 4. 46 
6 7 . 05 
1 8  1 1 . 07 
4-? 295 .78 
3 0 .  51-t 
3 1� . 5 7 
9 5 . 58 
2 305 . 04 
6 6. 98 
6 6 . 20 
1 8 1 8 . 23 
Total 47 34?. 14 
Hean 
Sguare s 
48. 72 
1 325 . 09 
1 32. 74 
8?0 . 28 
150 . 33 
1 72. 92 
1 81 .  32 
1 . 26  
5. 22 
0 . 79 
96 . 34 
2 . 06 
1 . 38 
. 1 . 06 
0 .  71 
o .42 
0 . 57 
132 . 34 
0 . 74 
1 . 1 7 
0 . 62 
0 . 1 8  
1 . 52 
0. 62 
1 52. 52 
1 . 1 6  
1 . 03 
1 . 01 
F 
Value s 
92 
0. 2 7  
7. 27** 
0. 73 
4. 77* 
0 . 82  
0 . 95 
1 . 1 9  
4. 94* 
0 . 75 
91 . 2 3-3'"* 
1 . 95 
1 . 31 
1 . 1 6  
o . 68 
0 . 92 
215 . 1 9** 
1. 21 
1 .  91 
0 . 1 8  
1 . 51 
0 . 61 
1 50. 57** 
1 . 1 5  
1- . 02 
*Significant at the 5% (P< 0 . 05) level of probability. 
**Significant at the 1% { P<0.01 ) level of probability. 
Appendix Table 1 7 .  Analys i s  of Variance 
Per Cent Hen-Day Egg Product1on1/ 
Experlrnent 20-2 
Age Source Degrees Sums 
in of of of Mean F 
Weeks Variation Freedom Square s Square s  Value s 
J2-J5 R (repli cate ) J 40 . 96 
4J . 20 
21 . 42 
D {diet )  1 
R x D 3 
S (strain) 2 o . 45 
62 . 95 
9 . 1 4  
43 . 1 4  
R X  S 6 
D X  S 2 
R X D X S 6 
Total 
36-39 R 
D 
R x  D 
s 
R X S 
D X S 
R X D X S 
Total 
40-4J R 
D 
R x  D 
s 
R X S 
D X s 
R X  D X  S 
Total 
23 221 . 2 6 
3 26 . 1 4  
1 74 $  91 
3 59. 74 
2 61 . 20 
6 105. 67 
2 12 .26 
6 1 02 . 1 4  
23 442. 06 
J 29 . 55 
1 6 . 72 
J 1 08 . 75 
2 86 . 03 
6 159 . 91 
2 59 . 92 
6 206 . 1 6  
2 3  657. 04 
1 3. 65 
43. 20 
7 . 1 4  
0 . 22 
1 0 . 49 
4. 57 
7 .19 
8 . 71 
74. 91 
19.91 
J0 . 60 
1 7. 61 
6. 1 3  
1 7. 02 
9 . 85 
6. 72 
36. 25 
4J . 02 
26 . 65 
2 9 . 96 
34 . 36 
1 . 90 
6 . 0:1. * 
0.99 
0 . 0 3 
1 . 46 
0. 63  
0 . 51 
4 . 40 
1 . 1 7 
1 .80  
1 . 0 3 
0. 36 
0 . 2 9 
0.20 
t .0_5  
1 . 25  
0 .  78 
0 . 8 '7  
9J 
1 lperformance of  pullets originally receiving exces s  iodine 
or a control diet. 
*Signifi cant at the 5% (P< 0 .05) level of probability. 
Appendix Table 1 8 . Analysis of Variance 
Grams of Hen-Day Egg Product ionl/ 
Experiment 70-2 
Age 
in 
Weeks 
Source 
of 
Variation 
Degrees 
of 
Freedom 
Sums 
of 
Squares 
Mean 
Squares 
F 
Value s 
32 -35 R (replicate ) 3 19 . 25 
15 . 06 D (d1et )  1 
R X  D 3 8 . 28 
94.90 
25.48 
1 8 . 77 
S ( strain) 2 
R X  S 6 
D x S 2 
R X D X S 6 9 $ 65 
Total 
36-39 R 
D 
R X D 
s 
R X  S 
D X S 
R X D X s 
Total 
40-43 R 
D 
R x D 
s 
R X S 
D X S 
R X D X S 
. 23 1 9:1. .  39 
3 1 9.97 
1 29 . 1 5 
3 25 .  71 
2 1 57 . 81 
6 37 . 90 
2 1 0.65 
6 34 . 85 
23 31 6.04 
3 1 7. 62 
1 3 . 76 
3 43.87 
2 199 . 53 
6 67. 46 
2 21.60 
6 71 . 02  
Tota l 23 424 . 86 
6 . 42 
1 5.06 
2.76 
47. 45 
4 . 25 
9.38 
1.61 
6 . 66 
29 . 15 
8.57 
78 .91 
6. 32 
5 . 32 
5 . 81  
5 . 87 
3 . 76 
1 4 . 62 
99 . 76 
1 1 . 24 
1 0 . 80 
1 1 . 84 
3. 99 
9.36* 
1 .  71 
29. 49** 
2. 64 
5.8 J* 
1 .1 5  
5 . 02 
1 . 48 
1J. 58** 
1 .09 
0.92 
0.50 
0 . 32 
1 . 24  
8 . 43* 
0. 95 
o .  91 
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1/Performance of pullets originally rece iving excess iodine 
or a control diet. 
*Significant at the 5% (P<0. 05 ) level of probability. 
**Significant at the 1% ( P<0.01 ) level of probabi lity. 
Appendix Table 19. Analysis  of Variance 
Feed Consumption of Pullets (grams/pullet/day) l/ 
Experiment 70 -2 
Age 
in 
Weeks 
Source 
of 
Variati on 
Degrees Sums 
of of 
Freedom Squares 
32-35 R (repli cate) 3 0. 06 
97 . 61 
0. 1 5  
40 7 . 35 
0. 1 4  
82. 1 6  
0 . 09 
D (diet) 1 
R X  D J 
S (strain)  2 
R X  S 6 
D X S 2 
R X D X S 6 
Total 
J6-J9 R 
D 
R x  D 
s 
R X S 
D X s 
R X D X s 
Total 
40.-4J R 
D 
R x  D 
s 
R X S 
D X S 
R X D X S 
Total 
23 587.  56 
3 o . ot 
1 90 . 48 
3 0. 01 
2 .521 • .56 
6 0 . 1 .5  
2 48 . 41. 
6 0. 04 
23 66.o . 66 
3 0. 01 
1 25 . 01 
2 163 . 23 
6 0 . 02 
2 77 . 58 
6 0. 03  
23 265 . 88 
Mean 
Squares 
0. 02  
97. 61 
0. 05 
203. 67  
0. 02  
41 . 08 
0. 02 
90. 48 
260. 78 
0. 0 3 
24. 21  
0. 01 
25 . 01 
81. 61 
38 . 79 
0 . 004 
F 
Values 
1 . 26 
650 7. 00-�* 
3. 3 3  
1 3, 578. 00** 
1 . 59 
2738. 00** 
1 2 , 293. 00** 
35, 432. 00** 
3 . 49 
J289. 00** 
5146. 00** 
1 6, 792 • 00** 
7981.. 00** 
95 
i/Performance of pullets originally receiving excess i odine 
or a control diet. 
**S ignif icant at the 1 %  ( P< 0. 01 ) level o� probabi lity. 
Appendix Table 20. Analysis of Variance 
Average Egg Weight in Grams1/ 
Experiment ?0-2 
-
Source Degrees Sums Age 
in 
Weeks 
of of of Mean F 
Variation Freedom Squares Squares Values 
32-35 R (replicate)  3 5 . 63 
0 . 1 2 D (diet ) 1 
R X  D J 0 . 79 
S (straln) 2 1 58 .64 
4. 41 
r 3 . 30 
3 .73 
R X S 6 
D X  S 2 
R X D X S 6 
Total 
36-39 R 
D 
R x D 
s 
R X S 
D X  S 
R X  D X  S 
Total 
40-43 R 
D 
R x  D 
s 
R X  S 
D X  S 
R X  D X  S 
23 1 86. 62 
J 4. 38 
1 o . 43 
J 1 .00 
2 1 39 . 38 
6 7 . 35 
2 10.16 
6 3 . 60 
23 1 66 .,30 
3 7 . 92 
1 o . 48 
J 1 . 74 
2 1 44. 61 
6 5. 60 
2 7 . 16  
6 2 .01 
Total 23 1 69. 52 
1 . 88 
0 . 1 2  
0 . 26 
79 . 32 
0 .74 
6.65 
0 . 62 
1 . 46 
o . 4J 
O . JJ 
69. 69 
1 . 22 
5 .08 
0 . 60 
2 . 64 
o . 48 
o. 58 
72 . 30 
0 . 93 
3 . 58 
0 . 33 
3 .02 
0 . 1 9  
o . 4J 
1 2? . ?0** 
1 . 1 8  
10. 71* 
2 . 43 
o. 71 
0.56 
1 1 6 .02** 
2 .04 
8 .• 45* 
? . 8 9* 
1 . 44 
1 . 73 
21 6. 10** 
2 .79 
10. 69* 
96 
1 /Performe.nce of pullets originally receiving excess iodine 
- or a control diet. 
*Significant at the 5% (P<0 .05) level of probability. 
**Significant at the 1% (P<0 .01) level of probability. 
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Appendix Table 21 0 Structure of Chlormadinone Acetate 
( 6-Chloro-1 7-hydroxypregna-4, 6-diene-J , 20-dione acetate ) 
0 
